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For nearly 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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The Ruberoid system of roofing affords 
suitable specifications to meet the re- 
quirements of every size and type of 
roof and has been recognised all over 
the world for over 50 years as providing 
protection at a lower cost per year of 
service than any other form of roofing. 


RU BEROID ROOFING 


Details of the contract carried out at the Indian 
Museum, Calcutta, are contained in a special 
folder (No. 788) available on request. Architects 
and Engineers are also invited to write for 
Catalogue No. 326 “ Standard Specifications for 
Ruberoid Roofs.”’ 
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Ruberoid Roofing was specified for the 
Indian Museum, Calcutta, for it could 
be relied upon to provide complete 
and permanent weather protection to 
some of the world's most rare exhibits 
collected together over a period of 
135 years. 


\ 


See the Ruberold Stand No. 8423, Avenue 400, 
at the B.1.F., Castle Bromwich. 


THE RUBEROID CO. LTD., 16, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.! 
Branches : Manchester, Newcastie-on-Tyne, Birmingham, Edinburgh, Glasgow, Belfast. 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 3350! 


— 

~ 
a 
4 
4 
— 
4 


\\ 


Consulting Engineers: Oscar Faber and Partners 
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John Laing & Son Ltd. Building & Civil Engineering Contractors 


London, Carlisle, Lusaka and Johannesburg 


Reinforced Concrete Construction at Shoreham, Sussex 


_ for British Portland Cement Manufacturers Ltd. 
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(WE CAN FIX THEM 


Our Bar Bending and Fixing Depart- 
ment is at your Jisposal for any form -, 
of reinforcement work. Any size 

up to 2° bar can be supplied, bent, 
and fixed to specification. Alterna- 
tively customers’ own material can 
be bent and fixed. All orders are 
promptly carried out and enquiries 
are welcomed. Special prices for 
pile reinforcement, bending, and 
assembling. 


General 


BAR BENDING & FIXING DEPARTMENT 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX - SOUTHALL 322! 


onstruction by Taylor Woodrow 


POWER STATIONS - OIL PIPE LINES - FACTORIES SEA DEFENCE WORKS ° 


RAILWAY SIDINGS 
UNDERGROUND STORAGE TANKS - OPENCASTOCOAL 


DEEP SEWERS (Tunnel and Open Cut) - AERODROMES 


TAY LOR: WOODROW 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDLESEX. PHONE: WAXLOW 2366, GRAMS: TAYWOOD, SOUTHALL. 
CODE: BENTLEY'S SECOND. LONDON Office: 10 PARK STREET, W.1. PHONE: Grosvenor 8871 
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SISALKRAFT 
SUBSOIL GRADE 


grade SISALKRAFT—the supreme re- 
inforced concreting paper—a sure foundation 
to all forms of concrete constructional work, 


Technical information and samples on request. 


TRADE MARE 
Sole Oistributore for 
British Sienlerafe Led. 


SANKEY & SON. L?? | 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 
Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London. 
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COOLING TOWERS 
WATER TOWERS 
SILOS - TANKS 


We luserace here a Radiusing Device, which is available for early delivery, for use 
Bene ng Machine 
per minute 


comunction with che ARD.50 Power 
it enables the bending of hoops to be undertaken to any radius down to 7° at a normal speed of 18 ft 
Ths speed can be increased by fitt ng a larger drive pinion to the motor of the machine 
Helical binding can be bent with the addition of two Pitch Guides 

A smilar Device for use with the RAS 40 Power Bender is also in production 


We invite enquiries for Power Bending Equipment and can supply for early delivery our ARD.50 and RAS. 40 Power Benders 
Sriven esther by Electric Motor, Petro! or Petro! Paraffin Engines 


We also supply special Formers and Backrests for bending “ isteg Reinforcement 


SECOND AVENUE, 
CHATHAM 


Cembelgi, Chatham. 


Square Grip" and © Twisteei 


CEMENT & STEEL, LTD., 


Telephone: Chatham 45580. Telegrams and Cables 


PRESTRESSED CONCRETE 
PRECAST PILES 


A Revolution in Piling . 
Economical and Reliable 


ADVANTAGES .. 

Large saving of steel up to 78° 
compared with normal 
Concrete Piles 

Saving in dead weight. Freedom 
from damage in transport and 
handling 

Greater resistance to bending 
Greater resistance {to penetration 
by liquids 

More piles can be driven each day, 
and costs are reduced 


Precast 


The Concrete Development Co. 
Ltd. are now in a position to accept 
orders for early delivery of the fol- 
lowing standard PILES 
Max Max 

Section Length Load 
SO ft 
10° x 10° 70 ft 55 tons 
a xX ie 80 ft 80 tons 


Hollow Piles and Special Piles are 


35 tons 


cast to meet clients’ requirements 


The photograph shows CDC 12” « 12° = 50’ 0” Prestressed Piles being 
driven on the Clyde. Contractors: Messrs. Holland & Hannen and 
Cubitts, Ltd. These piles follow a design by A. B. Betongindustri of 
Stockholm, which has been used successfully in Sweden for the past 
cleven years 

All enquines for PRESTRESSED PILES and other Prestressed Concrete 
Units should be addressed to 


CONCRETE DEVELOPMENT CO. LTD. 
THORNEY LANE, IVER, BUCKS IVER 809 
London Office: One Queen Anne's Gate, Westminster Telephone: Whitehall 3111 


Telephone 
Photograph by courtes) of The Fairheld 
Shipbuilding & Engineerirg Co., Ltd 
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PRELIMINARY ANNOUNCEMENT 


PRESTRESSED 
CONCRETE 


The 
LEE-McCALL SYSTEM 


for 
all concrete structures 


PROTECTED BY PATENTS 


This system results from the combination of engineering experi- 
ence and metallurgical practice, resulting in a modern and simpli- 


fied method of pre-straining with the following advantages : 


@ Use of alloy steel bars up to I} in. diameter. 
@ Simple and rapid tensioning jacks. @ Positive 
end-anchorages. @ Negligible creep of the steel. 
@ High corrosion-resistance of all parts. @ Excep- 


tional durability @ Long spans. 


Particulars on written request from : 


McCALL & COMPANY (SHEFFIELD) LTD 
TEMPLEBOROUGH, SHEFFIELD - AND AT LONDON 
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y Calculation, Desi 
peALl gn 

For and Testing of 
P Wer, — Reinforced Concrete 


By K. L. Rao, M.Sc., Ph.0., A.M.Inst.C.E., 
M.1.Struct.E., M.1.E.(ind.) A textbook on 
the most up-to-date lines, covering the 
syllabuses of the 8.8c., Institutions of 
Civil and Structural Engineers and Diploma 
examinations. It comprises three sections, 
dealing with the general theory of rein- 


forced concrete, the experiments which 


students should do themselves, and simple 
designs of familiar reinforced concrete 
structures Many examples from recent 
examination papers are worked in the text, 
and others are included in the exercises 
400 pages 220 illustrations. 40 net 


Photograph by 
permission of 
Railway Executive 
From booksellers Published by 


CONCRETE SLEEPERS Parker Street, Kingsway, London, W.C.2 


British Patents Nos. 569573-16779 43 
and Patented in other countries 


pre-stressed KE NINIE [D)\/ 


| positive anchorage amet 


a / / The machine illustrated is the model 


2A BAR Bending Machine for the 
accurate and rapid cold bending, to 
precise measurement, of mild steel 
reinforcing bars up to |\” diameter. 


STENT PRECAST CONCRETE 
LTD. 


Sales: |, Victoria St., London, S.W.1 
Telephone : Whitehall 2573 


Works: Dagenham Dock, Essex 
Telephone : Rainham (Essex) 780 


Agents foe Wales and South. West England LOWE. 
Eng, AMA.C.E.. M inst. ME. ; DAVIES, MIDDLETON 
& DAVIES. LTD, 9, Museum Place, CARDIFF Telephone For full particulars of this and other Ken: 
Cardiff 2370 1 nedy 
2 Bending Machines, write to 


Midland Agent: FABIAN |. M. JACKSON, Min BE. 
MLPLE. Tl, Leiwester Rd, LOUGHBOROUGH Tele- 


phone. Loughborough 378) & 3543 S6. Sx. Mary's Rd. | W. KENNEDY LTD. Dept. C, STATION WORKS, 
a _— WEST DRAYTON, MIDDX. Phone: West Drayton 2084 
| | 
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for efficiency, 
safety and 
economy in use 


COMPARE PRICES & HIRE CHARGES 
Write now to —ACROW (ENGINEERS) LTD. 
33 Catherine Place, London, $.W.! ‘Phone: Victoria 0693 22-24 City Road, Bristol 2 "Phone : Bristol 24595 
130 Coventry Drive, Glasgow, E.1 “Phone: Bridgeton 104! * Lupton Sereet, Hunslet, Leeds "Phone: Leeds 76514 
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DOUGLAS 


Building and Civil Engineering 
Contractors 
Reinforced Concrete Specialists 


PILING - HEAVY FOUNDATIONS - ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS - BUNKERS - COFFERDAMS 


PRESTRESSED CONCRETE 
ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


895 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”’ TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 
RANELAGH WORKS, IPSWICH. 


TELEGRAMS 


“REAVELL, IPSWICH.” TELEPHONE : 2124 
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In Situ Concrete .-. 


Cost Cost Cost 


. Contractors Constant Concern 


Patent Device 


Steel Kormwork 


4educes 
Shuttering Costs 


@ Minimum number of Fittings 


@ Can be erected and dismantled 
by unskilled Personnel 


@ No special tools required 


@ Low initial and operating costs 


| 


i 


| Patent Device Steel Formwork 


es ond Manwta te 


RAPID METAL 


DEVELOPMENTS LTD. 
395 GEORGE ROAD, ERDINGTON. 
BIRMINGHAM 23 


TELEPWOME BIACHFIEL OS 454). 
Exhibiting 8.1.F., Birmingham. Stand 1318 Outdoor 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects. 


.. WHITLEY MORAN « CO. LTD. 


"_ Specialists in the Repair of Engineering Structures 
OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


LENSCRETE 


glass and ferro-concrete eel 


ROOFS - PAVEMENTS 
WINDOWS -CANOPIES 
STALLBOARDS 


We supply all types of concrete and glass 

constructions, precast or in situ, con- 

structed by fully experienced craftsmen. 

““LENSCRETE"’ is specified by Govern- 

ment Departments, County Authorities, 

Public Utilities, Consulting Engineers and 
Architects. 


LEN CRETE LT 66 Queen’s Circus, London, S.W.8 
iT) Telephone: Macaulay 1063 


AGENTS IN ALL PARTS OF THE BRITISH ISLES, DOMINIONS AND COLONIES 
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Py 


EO FOR ALL FERRO-CONCRETE WORK 


Mild steel reinforcement supplied, bent and fixed to the most intricate 
specifications. Large sub-contracts recently carried out included the 
reinforcement for blocks of flats at Walthamstow, Lewisham, Acton 


and Wandsworth. 


G00 T.C.Jones & Co. Ltd 


STRUCTURAL & REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.r2 Telephom > Shepherds Bash 2020 * BUTE STREET, CARDIFF * TREORCHY, GLAM 


CCE/SO1/jRS 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oi! can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oi! is 
recommended 


VIBRAMOL 


This non-staining and non-separating mould 
i! is made specially for use on steel shuttering 
Bnd moulds where vibrators are used, and 
provides a good film which is not readily 
Moved under vibration 


SPRAYMOL 


This grade of mould oi! has been specially 

roduced for use with a spray gun. it can 
4 used with great economy on all types of 
Shuttering and moulds, and will not separate 
oder pressure 


res.” 


Experience has shown that the production of 
Precast and in situ prestressed concrete needs 
& special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced rade PS Mould Com- 
pound for this class of work 


8.A.’’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
Products 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone ; 27155. ESTABLISHED 1854 Telegrams : ** Columba, Leeds, 3." 


for ery process of 
concret® production 
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PARKER PLANT 


WORKING ON THE ZEZERE RIVER DAM 


Ilustrations above show the large PARKER 
three-section conveying, washing, screening 
and storage piant erected at Castelo do Bode 
. . « first dam of the vast Zezere River Hydro- 
THE CASTELO DO BODE Electric Scheme in Portugal. 
DAM NEARING COMPLETION Leading Contractors throughout the world 
Nearly 600,000 cu. yds. of concrete have learned to depend upon the wide experi- 
ence of Parker engineers in the planning 
of plant to cater for large undertakings. 
this dam. The PARKER Plant was Assembled from standard Parker units of known 
supplied for conveying, washing and output and proved performance, they are 
screening sand and gravel, at the dependable, smooth-running plants of the 
rate of 300 tons per hour. utmost efficiency. 


will be used in the construction of 


viaduct works- LEICESTER 
OWDOM OFFICE STAFFORD MOUSE. wORFOLE wil 
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Castelo 
do Bode 
Dam 
Portugal 


The 
solution 
to many 


Handling 


Problems 


BRLTISH ROPEWAYS 


The use of Breco Aerial Ropeways in the 
construction of this important contract is an 
excellent example of modern methods of 
speeding up construction with reduced over- 
head and labour costs for this type of work. 
The crossing of rivers and hills—the questions 
of leading and unloading—and all such 
awkward problems are easy of solution by 
Breco Engineers. Breeo Aerial Ropeways are 


working efficiently in all parts of the world. 


Write for fully illustrated Catalogue. 


BRECO 


ENGINEERING CO., LTD. 


King William Street House, Arthur Street, London, E.C.4 


xviii May, 1950. 
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prestressed and 
precast concrete 
for building and 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041 /4042. Telephone : Egham 680 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 = Grams: Hawley, Duffield 
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POWER 


FOR EVERY 
PURPOSE — 


BY FORD 


¥ 
Y 


The fact that Ford Engines are used for so many 
different kinds of industrial equipment proves not 
only their versatility but their well-earned popularity 
Manufacturers have specified these tough, precision- 
built engines for widely different kinds of machinery 

cement mixers, pumping sets, road rollers, stone 
crushers, air compressors and many other major 
ttems of industrial equipment. Users have found 
them tough, steady workers, utterly rehable 
and extremely simple to maintain. They range 
from 23 to &5 bhp. and there is also a Petrol 
Vaporising Oil Engine for particularly heavy 


work. Genuine, low-priced Ford Spares 


are available throughout the country J 


8H.P. 10 H.-P. 
30 H.-P. 


FOR INDUSTRIAL EQUIPMENT 


FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 
same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available, we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 
vibration is not required. 


SURFACE TAMPER 


illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can be supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer's specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any Concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 Tel.: VIC 3265 & 7131 
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our combined experience 


THE NEW PETTER B4 


The latest addition to the world-famous 
Petter range is the B4. 


A four-cylinder, vertical cold starting airless 
injection engine, it has been designed for 
really hard industrial use under all conditions. 
The success that Petters have achieved in 


industry is the result of their engineers being in 
constant touch with contractors, civil engineers, 
manufacturers and operators, studying their 
problems and gaining experience of working 
conditions. 


The designers can thus satisfy the demands 
of the user and keep abreast of develop- 
ments. 


Petter engines are the embodiment of that 
combined experience which alone can give 
industry the right engine for the job. 24 to 36 B.H.P. at 1000 to 1500 r.p.m. 
The drive can be taken from either end of the 


Specify PETTER for engine with clockwise or anti-clockwise 


rocation. 


COMPRESSORS OILFIELD EQUIPMENT 
CONCRETE PUMPS PUMPS PETTER B RANGE 
CONVEYORS ROLLERS B2 12—18 h.p. Publication No. j2/ 2001/1 
CRANES ROAD MACHINERY B3 18—-27 h.p. Publication No. j2/ 2018 
CRUSHERS SCREENS B4 14—36 h.p. Publication No. J2. 2020 
EXCAVATORS WELDING SETS 
GENERATORS 


PETTERS LIMITED 


Smal! Engine Division, Causeway Works, Staines, Middx. Telephone Staines 1122 
ONE OF THE ASSOCIATED BRITISH OIL ENGINES GROUP 


Write for these illustrated publications 
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The long list of contracts of all kinds and sizes 


carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 
part of the country, and invite Engineers and 


SONS LID 


WELLINGTON ROAD 
LIVERPOOL 


for future enquiries. 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hust\ing busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it's wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A ND 
OVER 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 


Cvs-38 
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SPECIALISTS 


IN POWER 
STATION 


CONSTRUCTION 


The Mitchell Construction Com- 
pany have been responsible for 
building and civil engineering 
works on the following power 
stations — Portishead, Hams 
Hall, Leicester, Neepsend, 
Llynffi, Grimsby, lronbridge, 
Brimsdown, Blackburn Mead- 
ows, Peterborough, Ferry- 
bridge, Thornhill, Rother. 
ham, Fulham, Stourport, 
Agecroft, Stalybridge, 
Mexboro, Hull, Wigan, 
Walsall, Preston, Poplar, 
Stafford. 


CONCRETE AND 


EXCAVATIONS FOUNDATIONS TUNNELLING | 
"REINFORCED CONCRETE CONSTRUCTION 


ONE BEDFORD SQUARE WLI. 
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YEARS 


7 


A photograph of a section of Bridgend Road, Grantham, taken in 1917. 


This stretch of the Bridgend Road at Grantham was laid in 
1917. Carpeted on several occasions with asphalt, its original 
concrete foundation reinforced with BRC Welded Fabric has 
had no attention since it was laid, and is as capable of 
bearing the loads of today—and of tomorrow—as it was then. 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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SERVICE 


May, 1950. 


¢ same view taken during the summer of 1948. 


WELDED FABRIC 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 


mew. 559 
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TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing ofconcrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 


ONCRET 
expert savice information 
oA every kind. Compiles giedty vent 
° 
: Victoria Street, 
109, 
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PRESENT THE NEW 
HYDRAULIC BAR CROPPER 


May, 1950. 


THIS UNIQUE MACHINE WORKS ON AN ENTIRELY NEW PRINCIPLE 


CUTS I} MILD STEEL IN 2 TO 3 SECONDS 
OR SEVERAL SMALLER BARS 


VERY EFFICIENT —————— LARGE DAILY OUTPUT 
SIMPLE AND SAFE°TO OPERATE 
CUTS ROUNDS, SQUARES, FLATS AND HEXAGONS 


BIF E.P.ALLAM & CO. LTD. 


ox Manufacturers of vibrating tables, internal vibrators, external vibrators, petro! and 
1950 ¢ electric vibrating tampers, vibrating screens, pan vibrators, electric motors, petro! 
— engines, builders’ hoists and winches, and hydraulic bar croppers 


INQUIRIES TO: 
STLE BROMWICH 
- BIRMINGHAM LONDON: 45 Great Peter St.,8.W.1. Telephone : Abbey 6353(5 lines) 
Telephone South 0/86 


SCOTLAND: 38 Cavendish St, Glasgow, 0.5. 
SEE OUR EXHIBIT For Service and Spares. Works: Eastwood, Southend-on-Sea. Tel. . Eastwood 55243 
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‘EXPAMET’ EXPANDED STEEL 


The Expanded Metal Company, Ltd., 
Burwood House, Caxton Street, $.W.1. WHitehall 1736 


STRANTON WORKS, WEST HARTLEPOOL, HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW LEEOS, MANCHESTER 
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ped 


PETER LIND & CO., LTD 


STRATTON HOUSE, PICCADILLY, LONDON, W.1I 


TELEPHONE: GROSVENOR 460! 
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THE DROP IN THE BUCKET 


That’s been about the proportion between the 
raw material we could get and the mass of 
IBECO we've been asked to supply. Almost 
every day someone else has realised that for 
this, that, or the other job IBECO has al// the 
desirable qualities . . . Today, the position is a 
little easier —just a little. So if you have a 
good case for using IBECO, let us hear from 
you. This time we may be able to say yes. 


- World’s finest water- 
an proof concreting paper 
| tad ECO for use wherever 

concrete is laid over 
ane a porous sub-soil 


C. Davidson & Sons Lim'ted (Dept. C.Cx), Bucksburn, Aberdeenshire. 
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The strength of 1, 2, 4 concrete of 6,250 Ibs. per 


sq. inch as shown above can always be attained 
under average field conditions. Exceptionally high 
figures attained under test have not been indicated. 
The practical value of great strength is obvious — 
Concrete in ONE DAY and FOR ANY PURPOSE 
—at a strength exceeding that of 

Portland cement 3 months old. 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73, BROOK ST., W.1. Tel: MAYfair 8546 
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GLASCRETE 


is the name of a group 
of translucent load bearing 
constructions in reinforced 
concrete and glass which 
have been designed to 
cover a wide range of uses 
including : 
ROOFS 
FLOORS 
CANOPIES 
LANTERNS 
PAVEMENTS 
WINDOWS 


j. A. KING & CO., LTD., 
181, QUEEN VICTORIA STREET, LONDON, E.C.4 
Telegrams: “Kinovique, Cent, London.” Telephone: CENtra! 5866. 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, ‘LTD. 
Sand and Ballast 
[RONGATE WHARF, 

PADDINGTON BASIN, W. 


MEMBERS OF A.T.A. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 
Telephone: Paddington 2024 (3 lines). 


ANCHORAGES TO 
CONCRETE 


SPEARPOINT Fleer Clips to anchor 
wood floors to concrete. 


DOVETAIL Masonry Sict & Anchors 
to anchor brick and stone facings to 
concrete. 


ANKORTITE Box Fittings. 


ABBEY BUILDING SUPPLIES CO. | 


4 Waldemar Road, Wimbledon, LONDON, S.W.!9 
Telephone : Wimbledon 4/78. 


FOR ROAD 
REINFORCEMENT 
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NIELSEN 


REINFORCED CONCRETE | 


HARBOUR WORKS IN PROGRESS . 
54 VICTORIA STREET, LONDON, S.W.! 
TELEPHONE: VICTORIA 6152 
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O_VILLES. 
Fitness fe Purpose 
SvEERS 


Ferro-Concrete Bars on the Cooling Bed of the new Merchant Bar and Wire Rod Mill at Datzell Steel Works. 


The large tonnage produced in this Mill 
provides an opportunity to 


FERRO CONCRETE CONTRACTORS 


of obtaining prompt and efficient service 
of highest quality 


REINFORCING BARS 


Mild and High Tensile Steel 
in round or square section. 


PLAIN or INDENTED 


}° and upwards 
in Coils, Straight Lengths or hooked and 
bent ready for assembly. 


95 West George Street, GLASGOW, C.2. 
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FRANKIPILES 


of all types 


installed 


during 1949, 


in the British Isles alone, 
are sufficient 

to support 

OVER 2,000,000 TONS 


of Building Construction 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 Victoria Street, Westminster, S.W.| 
Telephone: ABBey 6006-9. Telegrams : Frankipile, Sowest, London 
SOUTH AFRICA: The Franki Piling Co. of S.A. (Pty.), Ltd., Cape Town and Durban 
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“CRETE-O-LUX” 
LIGHTS 


(REINFORCED CONCRETE) 
for 
PAVEMENTS - ROADWAYS 
STALLBOARDS - FLOORS 
ROOFS - CANOPIES 
DOMES + LANTERNS 
WINDOWS - ETC. ETC. 


Pre-cast construction for maximum 
efficiency 


Estimates and drawings on request 


HAYWARDS LTD., UNION STREET, LONDON, S.E.1 


WaATerioo 6035-6039 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


(ccEMENTATION 


— 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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io Ntalden“Branches 


are ready to deal with your 


Phots Copy yng on the spot 


Every Halden branch is fully equipped and ready to produce 
photo copies of plans, deeds, documents, etc 


, by any of the 
usual processes 


To the larger user, Haldens offer a range 


of the most modern equipment for the production of their 


own photo copies. In connection with the production of 


maps, Haldens are licensed by the Controller of H.M. 
Stationery Office to reproduce Ordnance Survey Maps in 
one colour. 


OF MANCHESTER 
J. HALDEN & CO. LTD., 
8, ALBERT SQ., MANCHESTER 2 


Branches at :—London, Newcastle-on-Tyne, 


Birmingham, Glasgow, Leeds and Bristol. 
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Forty-Foot Bridge, for Isle of Ely C.C. 
Constructed in Reinforced Concrete by 
TARSLAG LTD. Specialists in Civil 


Engineering of all types. 


By Appointment to 
Admiralty, Air Ministry, Ministries of 
Works, Supply and other Government 

Departments, Municipalities, 


County Councils, etc. 


FREE COPY OF 
“ ENGINEERING DATA” 


Booklet of specially prepared 
Tables of facts and functions for 
all interested in Civil Engineer - 
ing. Forcomplimentary copy, 
write on the letterhead of your 
Firm, to Tarslag Ltd. (Dept. 
CON /25), Wolverhampton. 


TARSLAG 


LIMITED 


WOLVERHAMPTON & STOCKTON-ON-TEES 
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The above photograph effectively demon- 

Strates the case of erection of Kwikform 

Unit-Frame Scaffolding—striking is just as 
ample 


KWIKFORM LTD., WATERLOO ROAD, B 


‘ 
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has revolutionised all previous 
conceptions of scaffolding. 
Economics obtained from its 
use have been officially acknow- 
ledged by Government authori- 
ties as well as by all sections 
of the Building and Civil 
Engineering Industries. Fully 
descriptive literature is available 


on application. 
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the Unit-Frame 


Scaffolding System... 


The twist-core collet pro- 
vides for rapid adjustment to 
fine lamits on the Adyustabl- 
Nase It was only by the 
imgemous * Kwikform 
vention that the scaffoldin 
problems of the buildin: 
industry could be brough« 
within the scope of tull-scale 
factory prefabrication with 
all its benefits 


You are cordially invited to visit us on 
STAND No. B.613 at the B.1.F. 
CASTLE BROMWICH, MAY 8th—I9th 


Authority, shows the application of our 


scale constructional operations 


{INGHAM 235. 


The illustration below of Nechelis Power Station 
reproduced by permusicn of the British Llectric ty 
L 
Frame System to external and imternal large- 


London Office: 66, Victoria Street, S.W.1 


Patents Granted or Pending in all Principal Countries of the World. 


Ilhustrated below is the adapt- 
ability of our Unit-Frame 
System to extremely difficult 
site conditions. 
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SUPER 


CEMENT 


“SUBMARINE BRAND 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF. CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power that a 1° thickness will 
oll, etc., without any form of surface resist an outside pressure of at least a 20’ 
coating. head of water. 


For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 
Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
etc. undercoat to coloured finishes. 
Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 29 TAVISTOCK SQUARE, Phone: 


*9 LONDON, W.C.1 Euston 1808 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER is 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


"Phone: 22480. LEEDS "Grams: “Grease."’ 
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SPECIALISTS 


inin 
r Gunite L aad in any part 


CREWE 


iries fo 

We invite 
w or old structures of every 
of the country: 


HASLINGTON Crewe 2615. 


PATENTED 


CEMENT WATERPROOFER 


Waterproofs AND 
Improves 


Concrete - Cement Renderings 
Precast Stone 


EVODE MELLITOL is specially designed 
to meet your Waterproofing problems—Mini- 
mises Crazing and Cracking in Bulk Concrete 
Only 1 Ib. Mellito! required to 100 Ib. of Cement 
—No special mixing EVODE MELLITOL 
is an established Waterproofer by PATENT 
RIGHTS. Severe tests over a period of years 
in many countries have established its effici- 
ency. Use ‘‘MELLITOL "' and cut the cost for EVODE “ MELLITOL " incorporated in the general mix 
Waterproofing by half. Contractors : Messrs. A. Monk & Co., itd., Warrington 


EVODE LIMITED 


GLOVER STREET, STAFFORD 
Tel.: 1590 - 1591 - 1592 Grams: EVODE 


Pump House at Messrs. FISONS, Led, East Coast 


- 
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VIBRATOR 


forcompacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1461947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds ; Tile Abrasion 
Machines ; Compacting Factor 
7 Apparatus. 
Full details on request. 


—CAPCO (SALES), LT D. (Sole Agents for all 


“Capco” Products) 
BEACONSFIELD ROAD. LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 


A. E. 


LTD. 


WESTBURY -_ Wilts. 


FARR. 


Station - 


‘Phone: WESTBURY (Wilts) 356 (5 lines) 


2 Victoria Street, WESTMINSTER, S.W.1 


"Phone: ABBEY 2008 (2 lines) 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 


DEPARTMENTS: 
1. CIVIL ENGINEERING. 2. BUILDING. 
Earth Moving and Levelling. Factories, Offices, 
Pile Driving and Heavy Founda- Garages, etc. 


tions. . PLANT HIRE. 
Road and Bridge Building. 


Schools, 


Sewers and Water Mains. 

Tunnels and Outfalls. 

Reservoirs and Water Towers. 

Cooling Towers, Chimneys and 
Silos. 

Wharves and Jetties. 

Railway Sidings, etc. 


Excavators, Trenchers. 
Bulldozers, Scrapers. 
Dumpers, Rollers. 
Compressors, Mixers. 
Concrete Pumps. 

Pile Frames. 

Winches and Hammers. 
Mobile Cranes, etc. 


4. HEAVY HAULAGE. 


Special Machinery Carriers and Low- 
Loading Lorries for carrying heavy 
plant and machinery up to 30 tons 
weight. 


Dismantling and erection of heavy 
machinery undertaken. 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


Smaller PC4—8/10 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
008 ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


; Life of Pump practically indefinite: all essential surfaces in 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


Pus Company itp 


4 TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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ENGINEERING 


AND CONSTRUCTION OF 


REINFORCED CONCRETE BRIDGES ” 


PUBLISHED 1949 
By A. W. LEGAT. M.inst.C.E.. G. DUNN, M.A., B.Sc(Eng.), and W. A. FAIRHURST, M.) Structé. 


$28 pages, 38) photographs, drawings, and diagrams. 40 folders of large-scale working drawings 
Price 30s.; by post 3ls. (6°50 Canadian or U.S. dollars) 


A great work written by engineers with a very wide experience 
of the design and construction of all types of reinforced con- 


crete bndges. 
British firms of reinforced 
available to all. 


[he practical experience of one of the leading 
concrete 
Gives numerous examples of actual structures 


bridge engineers is now 


and reproductions to a large scale of many working drawings. 


CONTENTS 


The Ideal Bridge : 

The purposes of a bridge 

approaches Strength 

Permanency and upkeep 

Appearance — Services Road surface 

drainage—Future widening— Economy. 

Site Investigation : 

Site survey Borings and trial holes — Pro- 

vision for mains—Flood level and river flow 
Accommodation roads— Available materials 

and labour 

Choice of Type: 

Types available Foundations Length 

Loads Width Contour Appearance 

} xamples Skew spans 

Slab and Girder Bridges: 

Freely-supported slab spans Ministry of 

Transport loading—Pigeaud’s theory—Slabs 

continuous over two, three, and four spans 

Slabs supported on four sides—Single-span 

girder Longitudinal girders with 

cross Girders continuous over two 

or more spans-—Varying moment of inertia— 

Cirders with hinges 

Portal Frame Bridges: 

Complete formule for the design of hinged 

portal frame bridges, with examples 

Arch Bridges: 

Three-hinge, two-hinge, and hingeless arches 
Solid and open spandrels Bowstring 

girders 

Charts and Formula for Combined 

Thrust and Bending. 

Foundations : 

Ground pressures Cofterdams 

Examples— Mass and cellular 

Bridge Architecture : 


on, wit 


Alignment and 
Size and width 
Headroom 
Road 


bridges 


beams 


Piling 
ibutments 


effect 
ap 
bears 
The position joints, and 
of other features 
Strengthening, Widening and Re-align- 
ment of Bridges : 
Ir wtical infor ti 
most ¢ 


bridges 


Office Practice : 
Draughtsmanship—Calculations 
Detailing Checking 
Specifications Bills of 

Contract documents 
Estimating Cost : 
A series of charts from which the approxi- 
mate cost of bridges of different types and 
sizes can be quickly found. 
Construction Methods and Equipment : 
Preliminaries—Contract time— Arrangement 
of plant Cost estimates Construction 
programme—Traffic maintenance—Setting- 
out Excavation Filling Foundation 
construction 
Staging, Centering and Shuttering : 
Design—Construction—Examples. 
Reinforcement : 
Ordering Storing 
Fixing. 
Concrete and Concreting : 
Cement Aggregates lest cubes Pro- 
sortioning Mixing Transporting — 
Pla ing—-Curing—Remedying defects 
Supervision of Construction : 
Duties of resident engineer—Excavation— 
Materials Mixing concrete Shuttering— 
Fixing steel Concreting Curing — 
Measurement 
Special Features : 
Railway bridges——Culverts and subways— 
Precast bridges Prestressed concrete — 
Jacking arches— Hinges— Bearings andjoints 
Drainage and waterproofing—-Wind pres- 
sure Testing and maintenance 
Conditions of Contract : 
The complete Conditions of Contract of the 
Institution of Civil Engineers and the Federa- 
tion of Civil Engineering Contractors 
Specification : 
\ mplete spe 
contract 
Bills of Quantities : 
Complete Bill of Quantities relat 
contract described in the Specif 
Illustrated Examples 


of Reinforced Concrete 


Drawings 
Steel sheets — 
Quantities — 


Bending — Welding 


ification for a typical bridge 


ation 


Bridges of all types 
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CONGREWS 


LIMITED 
CIVIL ENGINEERING CONTRACTORS 


Specialists in the construction of all forms of reinforced concrete structures 
for Industrial and Public Services, including : 


DOCK & HARBOUR BOARDS - RIVER AUTHORITIES - RAILWAYS 

ELECTRICITY AUTHORITIES - GAS COMPANIES & AUTHORITIES 

INLAND WATER WAYS - WATER BOARDS - HEAVY INDUSTRY 
SHIPBUILDING YARDS 


We invite engineers to include our name on their lists when enquiring for 
reinforced concrete construction. 


CROYDON GEN- 
ERATING STATION 
By courtesy of B.E.A., 8 
L. Mouchel ond 
Partners, Consulting ; 
Engineers 
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Consulting Engineer : 
S. Willis, AM.1.C.E., A.M.1Struct.E 


irchuects 


Jackson & Ldmonds, B.A. 


Portion of a modern factory built in steel frame construction 


for Henry Meadows Limited, Wolverhampton. The machine 


shop alone covers an area of about three acres. 


BRATTHWAITE & CO 
ENGINEERS LTD 


Telephone : WH Itehall 3993 


London Office : 
KINGS HOUSE HAYMARKET LONDON 
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EDITORIAL NOTES 
ae Learning and Skill. 


Tue Editorial Note in our January number, in which we urged that a higher 


standard of general education than is at present common was desirable before 
a young man started to concentrate on special training for his profession, brought 
a number of replies. Without exception these deprecated our suggestion that 
a course in the liberal arts should precede technical training, on the grounds of 
the extra expense and the longer time that would be spent at college. Since 
then the subject has been debated at some length in Parliament and elsewhere, 
and our view has been supported by many eminent men. Perhaps Lord Chorley, 
in the House of Lords, pointed out most clearly one of the main problems when 
he said: “ There is a very important distinction between the technologist and 
‘ . the technician, and | rather fear that there is a tendency to confuse the two. 
A technologist is a man who engages in the scientific study of the practice of 
industrial arts, and in the practical application of scientific principles and dis 
coveries to the arts and to industry. In other words, he is a man who is con 
cerned with the fundamental scientific principles on which technology rests. 
He is the commissioned officer of the industrial army, and it ts from among these 
commissioned officers that more and more of the field officers of industry and its 
leadership generally are being drawn. The technician, on the other hand, is 
a person who carnes out in a responsible manner approved techniques which 
are either common knowledge or specially prescribed by the management of the 


me business. In other words, the technician is the non-commissioned officer of the 
Pn industrial army.’ Or, as we expressed it, on the one hand there are scientists 
s and engineers, and on the other hand laboratory assistants, designer-draughtsmen, 
e computers of stresses, and others doing routine work in laboratories or in engineers’ 

offices or practising as consulting engineers in the class of everyday work that 

needs no special degree of vision or special sense of engineering. With a few 

fortunate exceptions, the education of all would-be scientists and engineers is 
fe the same, that 1s a general education up to the stage of matriculation in their 


early ‘teens followed by intensive study of special subjects. The result may be 
a degree in science and sufficient knowledge to enable a man to get employment, 
but it is not education in the true sense of the word. Most of our correspondents 
expressed the view that this ts all that is necessary, and so it is if the aim is to 
produce only non-commissioned officers,”’ men who are technicians only, of 
whom “ The Times“ recently wrote, ‘ It is a constant complaint from industry 
that many of them are unable to draft clearly a simple report of work for which 
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they are responsible."” But it will not produce—except by chance—men with 
a true scientific outlook. 

The view that we have often expressed was recently emphasised by Dr. Percy 
Dunsheath, C.B.E., D.Sc., M.A., a director of an important industrial company 
‘* It is essential,’’ he wrote, ‘‘ to get clear the difference between technical training 
and the education of technologists Ihe requirements for che education of the 
technologist and the requirements of industry are exactly the same—education 
in the fundamentals of science to a high standard, for technology is not, as is 
commonly supposed, concerned merely with the ‘ know-how’ of industry but 
with the application of scientific principles and the scientific method to solve 
current problems and to build up new branches of industry. But equally 
important is the question of general education. Industry is looking more and 
more for technologists in positions of leadership and of high administrative 
responsibility. In order that they may acquire the vision and the wide grasp of 
affairs which such positions call for they need a background of more general 
culture, such as economics, languages, history, and philosophy. This has long 
been recognised in the foreign institutes, and of recent years by some of our 
own technological faculties.” 

Dr. Dunsheath suggests that this kind of education is best undertaken by 
the universities, while the technical training is best carried out by the technical 
colleges. A report issued by the Advisory Committee on Scientific Policy (see 
this journal for October 1948) stated that “ scientists’ were being produced 
almost at the rate of 5000 a year, and the only justification for the claim was that 
nearly 5000 people were awarded a degree in science in the previous year. Some 
of these men may be potential scientists, but the number is very few because 
they have not the wider and more liberal education which its necessary in 
a scientist ; they will be skilled in the routine work of one branch of science and 
be useful members of society, just as are men who are trained and become skilled 
workers in any other walk of life 

The narrow outlook that results from technical training without a liberal 
education is frequently to be noted in the engineering profession. We see, for 
example, in the Journal of the Engineers’ Guild a claim that a man with a degree 
in engineering or who is a member of one of the premier engineering societies 1s 

a properly and adequately qualified engineer and scientist." How often is 
this true? How many such men are competent to initiate and carry through 
a major work of engineering ? By far the majority of them will for the rest of 
their lives be working as routine designers, either on their own account or in the 
employ of others, because their knowledge and ability do not fit them for more 
responsible work. In the present system there is insufficient provision for giving 
extra help to men whose work shows that they have more than the average 
amount of natural ability. If he has not an exceptional degree of natural ability 
no amount of education or training will make a man a brilliant scientist or 
engineer. Exceptional natural ability will, but rarely, produce exceptional 
scientists at an early age; for example, Marcom had but little school training 
when he transmitted wireless messages in his early twenties. In most cases 
a liberal education will be of untold help to men with natural ability. At present 
this is nearly always limited by the means of the parents and the need to start 
earning at the earliest possible age. 
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Influence Lines for Continuous Structures. 


By L. A. BEAUFOY, Ph.D., M.Sc., A.M.Inst.C.E., M.1.Mech.E., M.1.Struct.E. 


INFLUENCE lines depend only on the elastic properties and shape of a structure 
and are independent of the load. The deflection diagram resulting from unit 
displacement imposed at any point in the direction of a stress component, such 
as a bending moment or shearing force, is identical with the influence line for 
the stress component. This principle is the basis of some experimental deter- 
minations of influence lines by models. In the “ Quarterly Journal of Mechanics 
and Applied Mathematics,’’ September, 1949, Dr. A. F. 5. Diwan and the writer 
describe a procedure for evaluating directly the elastic properties of a structure 
in terms of the displacement of the joints due to unit relative displacement imposed 


= 


Fig. 1. 


at any point, and in the following it is shown how the procedure may be adapted 
to the analytical determination of influence lines for continuous structures without 
the use of simultaneous equations or successive approximations, 

Consider the continuous elastic member AB in Fig. 1 (a) fixed at both ends, 
and suppose that the influence line for an internal redundant at section 5,5, is 
required. It is imagined that the member is cut at this section, and that rigid 
arms $,O, and 5,0, connect the cut ends to the elastic centre O. The problem 
is then to determine the values of the moment m, and the horizontal and vertical 
forces hg and vg which should be imposed at the ends O, and O, to produce unit 
relative displacement at 5; and S,. These values follow from the equations, the 
derivation of which is given in the paper referred to, 


de = mS; Ay = hela hele, - (1) 
where do, Ag, and A, are the rotational, horizontal, and vertical displacements 
at the elastic centre, S, the elastic area of the member, I, and J,, the centroidal 
moments of inertia of the member about the axes of x and y respectively, and 
I,,,. the centroidai product of the moments of inertia about the axes of x and y. 
The signs for the forces on the left-hand and right-hand rigid arms at the 
elastic centre are shown in Fig. 1 (a). Positive relative displacement is produced 
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by positive bending moment or force From equations (1), the moments and 


forces at the elastic centre are 


de 1,/ Aol, hol 


and 


(2) become 


Mey hy ri \3 


Hence for the general case of unit rela‘ive displacement at section 5,5, In a given 


direction /*tg. (1/ it can be shown that the required centroidal moment and 


forces are as given in column (2) in Table No. I. Values for special cases such 
as unit rotation. unit horizontal translation, and unit vertical translation, which 


are given in columns (3 3), and (5) respectively, are derived from the values 


for the general case, and are the values required to distort the member in such 
a way as to obtain directly the 


influence lines for bending moment, horizontal 


1 Moment anp Forces tn Terms oF KELATIVI 
DisPpLACEMEN1T 


| DIRECTION OF IMPOSED RELATIVE DISPLACEMENT | 


GENERAL CASE OF | T wer | unr | 
RELATIVE DISPLACEMENT) UNIT HORIZONTAL VERTICAL 
at DEG. ROTATION TRANSLATION TRANSLATION 
TO HORIZONTAL 8-0 DEG. B+ 270 DEG 
(1) (2) (3) (4) (SQ 
DISPLACEMENT 
aT As | cos 8 1 
SECTION 5.5, Ay -~sin 
7 + j 
RELATIVE 
pisPLacemenTar A, | cos 6 | 
CLASTIC CENTRE A, -sin 6 , 0 
VALUES cosé-sine(¥ ) (x) 
ty) iy 
= (Is: ) ly 
A, [sna cos 6 L 10 
CENTROIDAL Mm, | ‘9 | — 
(cos @)' | -y! +0 
MOMENT AND h, @) - ly 
| & ly Ix 
= 
FORCES (sin ly | 10 
; ly + ly + 
\ 
%-% (by) ARIAL THRUST OR 


BENDING HORIZONTAL VERTICAL 

| MOMENT | FORCE FORCE 
sin 8) sin 8-cos8 | CORVESPONDING INFLUENCE LINE | 
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force, and vertical force respectively at the section 5,5,. The influence lines for 
axial thrust or shearing force at the section are obtained by substituting the 
appropriate value of @ in the general expressions given in column (2). When 
the values of m,, hy, and v, are known, the bending moment m at any other 
section (x, y) in the member ts 

Me — MeV + (4) 
in which positive bending moment is that producing tension on the inside 
of the member AB. Hence a diagram of the bending moment m is obtained 


m 
corresponding to the imposed deformation. Considering the ET diagram as the 


load, the deflection diagram for the member is obtained by the moment-area 


Fig. 2. 


method and, according to the Miiller-Breslau principle, 1s the influence line for 
the stress component corresponding to the imposed deformation. In fact the 
deflection diagram may be said to result from the indeterminate moments and 
forces caused by the imposed deformation, assuming the ends of the member 
to be fixed. 

Now let AB be a member forming part of a continuous structure (/ 1g. 2). 
In this case, joints A and B instead of being fixed, are free to rotate and trans- 
late under the effects of an imposed relative deformation at 5,5, 45 an expression 
of the elastic characteristics of the whole structure. The centroidal moment and 
forces created by the imposed deformation cause an unbalanced action on joints 
A and B which can be obtained by statics. Thus at A the unbalan ed moment M 
and the horizontal and vertical forces H and V respectively are given by 


M m hoi + vet; H 5) 


0 0 0 

where < and 7 are the horizontal and vertical co-ordinates respectively of the 
elastic centre O relative to joint A. The unbalanced moment and forces cause 
at joint A balancing movements , A, Z (rotationally, horizontally, and verti ally 
respectively) which can be written 

= Méd,, + Hd, + Vd,: 4 = MA, + HA, + VA.; A= MA, + HA, + VA, (6) 
in which, for example, ¢,, represents the rotational displacement due to M = I, 
d, that due to H 1, and d, that due to V = 1. The methods of determining 
these displacement coefficients are given in the paper referred to before. In the 


May, 1950 147 


| 
* a | 4 | 
\t |0 
™ *! 
Vy 
y 
q 

q 

45) 
af 

\" 


L. A. BEAUFOY. (CONCRETE 


foregoing the convention of signs ts: 


clockwise moments and rotational displace- 
ments are positive ; horizontal and vertical forces, displacements, and co-ordinate 


distances are positive when measured to the right or upwards. 

The balancing movements at jomt A induce movements at joint B. Similarly 
movements at joint B induce movements at joint A. Therefore the total dis- 
placement at a joint is the sum of the balancing movement (if any) at the joint 
and the induced movements created by balancing movements at other joints. 

The deflection diagram for each member is obtained by proportion from the 
deflection diagrams produced by imposing unit displacements ¢, 4, and A in turn 
at each terminal. In some cases the diagram of the bending moments on each 
member due to end displacements is determined, and from it the deflection 
diagram is deduced by the moment-area method, taking into account the end 
displacements. The deflection diagrams are produced by the joint displacements 


caused by the imposed relative deformation and, for the member cut, they require 
to be combined, using the prin iple of superposition, with the deflection 


1000 |b. per 


60 ft 


Fig. 3. 


diagram produced by the indeterminate moment and forces resulting from the 
imposed deformation applied to the member when its ends are assumed to be 
fixed. For the member AB (/ iz. 2), which contains the section at which unit 
relative displacement is applied, the final influence line is obtained by combining 
the deflection diagrams referred to in the foregoing. For all other members, 
however, the final influence line is the deflection diagram produced only by the 
joint displacements caused by the imposed relative deformation. 


The influence line for the bending moment at a support or the reaction 1s 
simply a special case of the internal redundant being at one end of the member 
connected to the support. 


[he determination of an influence line comprises three steps, namely 


(1). Structural analysis, to compile a table of unit displacements. (2). Fix 


the ends of the member containing the section for which the influence line is 
required Impose unit relative deformation to the ends of a cut at this sec- 
tion, and obtain the deflection diagram produced by the indeterminate moment 


and forces corresponding to the imposed deformation. Release the fixed ends, 
and trom the indeterminate moment and forces find the total joint displacements 


of all joints. 3). For each member obtain the deflection diagram caused by 
these total joint displacements and combine it with that obtained in (2). The 


result is the influence line required 
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DISPLACEMENT OF 


Unit 
AT THE 


RELATIVE 
CROWN. 


JOT A B | Joint || JOINTAT] JOINT B | JOINTC | JOINTD ] 
T T | T T T 7 

0-190 16 1-972 | 0 ie -- 0 0-652 0 | 0 | 

-- 10 | 0 380 -~ £975] 006580, 0-982 | 6-606 | 0-052! 
| 0 440 ro Jo 0 sa | |0-270 1010 | =~ 
263 loz [10 | -- lose lesa | oom! yaw | 0-668 |-0 315 |-0-0168 | 


Example. 

To illustrate the process, it is applied in the following to the three identical 
elliptical arches of 60-ft. span and 15-ft. rise shown in Fig. 3. The arches are 
continuous and are carried on piers 20 ft. high, the arches and piers being assumed 
to have the same cross section throughout. The influence line for the bending 
moment at the crown K of arch AB will be determined, and the magnitude of 
the bending moment at this section will then be calculated assuming there to 
be a uniformly-distributed load of r1ooo Ib. per linear foot on AB. 

(1). The results of the first step in the calculations are given in Table No. II, 
which shows the displacements induced at all joints by imposing unit displace- 
ment at each joint in turn. The values of the displacement coefficients ¢,,, 4 
and A, are 4°44, 26-7, and 705 for joints A and D, and 3-15, 14-8, and 585 for 
joints B and C. 

(2). Fix the ends A and B of the span; impose unit relative rotation at K. 
The centroidal moment and forces, from column (3) in Table No. I, 


are 


I (75 10°63) 
mM, = 0°0134; My 0°00337; and = 0. 
745 1300 
‘ Transferring the foregoing to A and B, the unbalanced moments and forces are 
At A: M 34 (0°003 37 10°63) 0-022 and H 000337. 
At B: M 00224 and H 0°00337. 
From .equations (6) the balancing movements are 
At A: @= (0-022 4°44) + (0°00337 * 26°7) = o-1896. 
A = (0-022. 20-7) (0°00 337 705) 2°97 
At B: = (— 0-0224 * 3:15) — (0°00337 14°8) 01204. 
A = (— 0-0224 x 14°38) — (0°00337 585) 2-302. 


By proportion from the unit displacements in Table No. II, the movements induced 
at other joints by these balancing movements can be calculated and the total 
joint displacements found as in Table No. III. For AB, the deflection diagram 
resulting from unit relative rotation at K, assuming the ends of the arch to be 
fixed, must be as in Fig. 4 (a). For the given load on AB, the fixed-end moment 
at A is 126,000 ft.-lb., and the fixed-end thrust is 36,000 Ib. The vertical reaction 
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Fig. 4. 


of the pier EA is 30,000 lb. Hence, the bending moment at K is 36,000 ft.-lb., 
so that the area of the deflection diagram in Fig 


$ (4) must be 36 sq. ft. per 
radian 


3). For all spans, including AB, the deflection diagrams resulting from 
!) unit relative joint rotation, and (ii) unit relative joint translation, are as shown 
in fig. 4 (b) and (c) respectively. For the given load the 
for (1) 1s 126 Sq. ft. per radian, and for (ii) 36 sq. it. per foot 

Krom Table No. U1, the relative rotation of A to B is 0-075 + 0°0194) =0°0944, 
and the relative horizontal translation is (1-418 + 0-668 2-056. Applying these 
values to the areas of the deflection diagrams in Fig. 4 (4) and (c), the area of 
the actual deflection diagram Of span AB is obtained, that is the area of the 
influence-line diagram for the to joint rotations and 


area of the diagram 


bending moment at K du 
translations. For the span AB the total area is 


lor a uniformly-distributed load of 1000 Ib per foot on AB, tl 


he bending moment 


at K must therefore be 122-0 sq. ft 1000 Ib. per foot 122,900 {ft.-lb, 


Prestressing an Arch Roof by Flat Jacks. 


oduce a longitudinal thrust which is 
isted by the fnctional of 
ctlons of the structure, the end 

n bearing against an abutment 
joints opened by the jacks are packed 


tight with mortar, and the 


resistance 


jack 1s then 
detiated and removed This type of ja 


is described on page 129, April, 1949. 


nN 


3 
+. 
CONCRETE 
K 
; 
4 : 
(a) 
i 
122° sq. ft. 
lhe concrete root of a= hull-testing 
as tunnel at Toulouse is an arch slab pr re s 
stressed transversely by cables anchored tl 
in cones the inet type Lor 
tudinally the arch was pre-compressed | % 
by using flat jacks which were place lan 
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PLANT AT CASTELO DO BODE. 


The Concreting Plant at the Castelo do Bode 
Dam, Portugal. 


Ine hydro-electric deve lopment of 88 
miles of the river Zezere before it flows 
into the Tagus necessitates the formation 
reservoirs to regulate the very 
variable and to utilise the fall of 
about goo ft. to the best advantage The 
works will be in four sections, of which the 
Castelo do Bode and Cabril 
having a total « apacity of about 1,350,000 
acre-feet the largest The power 
stations will have a total installed capacity 


of large 
flow 


reservorrs, 


are 


Fig. 1. 


of 434,000 h.p. and an annual output of 


works 


reservoir 


700,000,000 kw.-hours The new 
start the Castelo do Bode 
as this provides the largest water 
and the greatest regulation of the 
of the river This station 
installed capacity of 156,000 h.p. and an 
annual output of 
The Castelo do Bode dam (Fig. 1) isa 
thick arch structure 377 ft. high, and will 
give water storage of about 567,500 acre- 
feet in the form of a lake 38 miles long 
The flood spillway is near the left-hand 


with 
storage 
flow 
will have an 


Ooo kw hours 
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Castelo do Bode Dam, November, 


bank and is designed for a maximum dis 
charge of about 145,000 cu. ft. per second 
rhe power station is at the foot of the dam 
and contains three vertical-reaction turbo 
alternator sets, the rating of each set being 
62,000 b.h.p. at an average net head of 
262 ft \ plan and cross sections of the 
dam are given in Fig. 2 

Preliminary works included the con 
struction of a road seven miles long and 


accommodation for workmen and en- 


1949. 


\ water-free was formed by 
concrete cotterdams above and 
of the dam (/ lhe 
rdam diverts the course of 


the river through a tunnel, roughly parallel 


gineers site 
building 
the 


upstream coftte 


Site 


below 


of the nver, having a cross- 
and ck iwned 
for a maximum discharge of 72,400 cu. ft 
ond Boring ot the tarted 
in April, 1946, and in September, 1947, the 
site of the dam dry loward 
end of 1947 excavation by blasting for the 
dam and power station was started 


to the course 


sectional area of 1023 sq it 


per set tunnel 
the 
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SECTION 2-2 


STALE 


100 FT. 


Plan and Cross Sections of Dam. 


Fig. 2. 


7-tons electric tower cranes were erected 


Concrete Materials. 
Each crane has a jib 135 ft. long and a 


tower 110 ft. high, and is used for handling About 14 miles downstream from the dam, 
heavy materials, concrete (in the early aggregate 1s dredged from the river-bed by 
stages of the work), machinery, and stores six electrically-operated cableway excava- 
Phere is also a 7-tons electric derrick crane tors (Fig. 4 Four of these machines have 


with a 120-ft. jib which was used for the a span of S20 ft., and two have a span of 


erection of the concrete-mixing plant 655 ft Each excavator has a 1}-« u. vd 
This crane can hft > tons at a radius of bucket and digs an average of 50 tons of 
go ft. or 3 tons at a radius of 116 ft., and matenal an hour The bucket 1s lowered 


can be dismantled and transported for from the overhead cabk 


on to the river- 
erection elsewhere 


bed and dragged a short distance at slow 
Ihe concrete-mixing plant consists of speed until filled; the operator depends 


two installation ne close to the power upon experience to judge when the bucket 
house and the other at a higher level 


is filled Ihe full bucket ts raised and 
Concreting the foundation of the dam brought to the bank, where it is auto- 
began in July, 1648, when only the lower matically tipped and emptied into 
plant was in use The upper plant wasin hopper (Fig 
operation eight months later 


a 
[he empty bucket re- 
turns by gravity to the digging position 
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The hopper discharges into storage bins 
(A in Fig. 4), from which tipping wagons 
are loaded The wagons deliver the 
aggregate to 10-cu. vd. underground feed- 
hoppers (B) serving the washing and 
screening plant (( A screen with 5-in 
apertures is provided above the feed- 
hoppers to separate large pieces of stone 
The material is conveyed from the feed- 
hoppers by belt apron-feeders which dis- 
charge on to three inclined 30-in. belt 
conveyors (D) supplying the washing and 
screening plant at a constant rate 

Ihe washing and screening plant 1s in 
three sections each capable of dealing with 
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100 tons of aggregate per hour The 
material passes first through a rotating 
cylindrical washer, and then through a 
rotary screen where the largest pieces of 
stone are removed. The smaller material 
falls on to two oscillating screens, having 
a combined vertical and forward motion, 
which grade the aggregate into six sizes, 
the graded material falling into storage 
bins below [he water from the first 
section of the screens contains sand which 
is recovered by a dewaterer, from which 
the sand is discharged into a storage bin 
below The steel-framed storage bins 
below the washers and screens have a 
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Fig. 3.--Diversion of River. 
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capacity of 1800 tons, and each has outlets 
From some of the outlets 
the discharged into motor 
lorries carrv the material to the 
lower mixing plant at the foot of the dam 
and which was used when constructing the 
cotterdams and the foundations of the 
main dam The other outlets discharge 
the aggregate into buckets are 


on both sides 
ageregate 1S 


which 


which 


Fig. 5. 


transported by two double-cable rope 
wavs (E) to stock piles ! Fig 4) The 
two ropeways could transport 400 tons of 
The empty buckets, 
on reaching the storage bins, are released 
automatically from the hauling rope, and 
run by gravity on a shunt-rail to the load- 
ing position When full they run by 
gravity to a locking frame, where the ropes 
are automatically gripped, the 
buckets travel to storage piles for different 
grades of material. Storage is necessary 


aggregate an hour 
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because when the river is in flood excava 
tion is impracticable, and because during 
storage the aggregates dry and about the 
same amount of water is added 
mixing the concrete The age 

stocked in the following sizes 2) under 
16 in. to } in 2 in 
to 2 2 in. to 
to in 


when 
rewate 


o-16 by o 
to 1 in 7) 1 in 
4 in and (f) 4 In 


Dredging Aggregate from River. 


Conveyors (G in Fig. 4) in parallel 
tunnels (Fig. 6) under the stock-piles ar 
fed from controlled outlets and pass the 
material to inclined (H 
which run to the top of storage bins (J 
and deposit in these bins aggregate of the 
needed at the mixing station at a 
particular time Ihe bins discharge into 
the buckets of two single-cable overhead 
ropeways (KX) by 
taken to a central concrete-mixing station 
more than 1} miles distant. Each single 


belt-conveyors 


size 


which the aggregate is 
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Fig. 6. Conveyor Tunnels under Stockpiles. 


cable ropeway has a capacity of 107 tons 


per hour The trestles supporting the 
ropeways are of timber. The unloading 
terminals (L) are above the bunkers which 
serve the central mixing station, each of 
the two bins (M) of which has eight com- 
partments and a capacity of 810 tons 


Seven compartments are for aggreyates of 
different sizes (a) to (f), and the central 
one is for cement (Figs. 4 and 9) 

The cement is brought to the site in con- 
tainers on lorries from a railhead seven 
miles distant. On arrival the cement is 
discharged into a 50-tons hopper (N) from 
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which conveyors (P) carry it to an activa- 
tor (Q) feeding six silos (R) (Figs. 4 and 7), 
having a total capacity of 3000 tons. An 
activator (S) and a conveyor (T) below the 
silos transfer the cement to the central 
mixing station. 


Concrete Mixing and Distribution. 


The aggregates and cement in the 
bunkers at the mixing station (Figs. 4, 
7, and 9) are discharged through remote- 
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Tower and Derrick Cranes at Site of Dam. 


controlled pneumatically-operated gates 
into weighing hoppers. Other pneumatic 
controls discharge the contents of the 
hoppers into the mixers (| There 
are four double-cone tilting-drum mixers, 
mounted in pairs. Each mixer has a 
capacity of 2 cu. yd. of mixed concrete. 
rhe water is measured by weight. The 
concrete is discharged central 
receiving hopper (V) below, and thence to 
4-cu. yd. dumpers which carry it to an 


be low 


into a 
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kerb acts 
ally discharges the 


vhen filled 


span of 1660 ft 
lifting a load of 10 tons 

cableway 
so that the 


The length 


the other 
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unloading bay The dumpers have 
narrow automatic discharge-gate at 
rear and approach the bay hopper fore 
most \t the edge of the bay a concrete 
as a stop for the wheels of the 
dumper and trips a lever which automati 

concrete into bottom 
s-cu. vd. buckets (Fig 
are picked up by the 
gear of an aenal cableway 
raised at a speed of 250 ft. per minute 
Ihere are four aerial cableways each 
and capable of 
The tail carriage 
can be moved laterally 
whole of the dam is covered 
of the radial track on which 
vernent is made is 250 ft. for 
of the cableways and 400 ft 
two I he 


Central Concrete Mixing 
Station. 


for the other 
fixed headmasts of two of the 
are 190 ft. high and 150 ft 

two I hie loaded bucket 
travels horizontally at the rate of 1ooo ft 


per minute and is lowered at a rate ot 
250 ft. per minute sudden release of 
the contents, which might cause the 
bucket to jump upwards, is overcome by 
the use of manually-operated roller-gates 
which give a steady discharge of the con- 
crete As discharge takes place upward 
movement is prevented by gradually 
lowering the hook from which the bucket 
is suspended so that the bucket is kept 


at the required height The average 
amount of concrete placed by each cable 
way 1s 50 cu. yd. per hour The cable 


ways are also used for carrving the 
shuttering and removing rock after blast 
ing The rock is carried in tlat-bottomed 
skips 

The lower of the concrete-mixing plants 
is equipped with drum mixers Lhe con 
crete 1s discharged into 2}-cu. yd. bottom- 
opening buckets which are transported 
on wagons running on narrow-gauge 
track on a bridge 135 ft. long to a position 
where they can be lifted by the tower 


cranes (Fig. & The slewing speed of 
these cranes when handling concrete 
buckets is 500 ft. per minute. Each 


crane lowers an empty bucket on to the 
wagon and lifts a full bucket off it lhe 
bucket is hoisted at a speed of So ft per 
minute Empty buckets are lowered at 
150 ft per minute 

In the fourteen months to S« ptember 
1949, nearly 400,000 cu. yd. of concrete 
had been placed, which is about two 
thirds of the total quantity required 
High rates of concrete placing are being 
achieved, sometimes over 40,000 cu. yd 
per month and 2100 cu. yd. daily have 
been placed 

kor the body of the dam the concrete 
has a cement content of about 400 Ib. per 
cubic yard, and an air-entraining agent 
enables it to be made very drv lee is 
added to the concrete if necessary to 
ensure that the temperature does not 
exceed 77° deg. | under the most 
unfavourable conditions 

The main civil engineering works are 
expected to be completed this year The 
dam is being constructed for the Hidro- 
Electrica do Zezere Co The supply of 
the contractor's plant was co-ordinated 
by Messrs. Pauling & Co., Ltd.. and was 
supphed by the following British firms 
dragline excavators and aerial cablewavs 
Messrs. John M. Henderson & Co.. Ltd 
louble and single-cable ropeways, 
British Ropeway Engineering Co., Ltd 
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& CONCRETING PLANT AT CASTELO DO BODE. 


Fig. 10.—-Placing Concrete from a 4-cu. yd. Bucket. 


washing and screening plant, Messrs. dumpers, Messrs. Aveling-Barford, Ltd. ; 
Frederick Parker Ltd.; central-mixing tower cranes and connecting bridge, 
station, cement silos, and concrete Messrs. Butters Bros. & Co., Ltd. The 
buckets, Blaw-Knox, Ltd.; concrete main contractors are Messrs. Monez da 
mixers, Messrs. Stothert & Pitt, Ltd.; Maia e Vaz Guedes, Ltda. 
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Concrete Prod 
hight 


te 


ucts and Cast Stone.” Hy 
t Ltd 1949 "Peles 

fue new edition of this book, which was 
first published in 1925 and remains almost 
the only book on the subject, 1s a revision 
of the previous edition (1940), the informa 
tion having been brought up to date and 
amplified The subject matter deals with 
the materials, proportioning, and making 
of dense and hghtweight concrete, casting, 
consolidation, curing, surface finishes, 
reinforcement, the transport, storage, and 
methods of manufacture of ditterent kinds 
of products, and the design and making 
of moulds of wood and other materials 
for a wide vanety of products New 
matter includes up-to-date information on 
the materials, chemicals, and processes 
employed in the manufacture of cellular 

gas or “* foamed concrete the 
fire-resistance and thermal properties of 
concrete moulds for cylindrical pro 
ducts ; the measurement of quantities ; 
and illustrated descriptions of modern 
works using production-line methods 
of manufacture All the methods of 
making concrete products that are 
described or illustrated are taken from 
practice, so that the information is of 
practical value to those who have only 
a few products to make or who are engaged 
in mass production 


Winds, Waves, and Maritime Structures.” Hy 
K. R. Muntkin London : Charles Grithn & Co., Ltd. 


195 Price 248 
Some books are of value because they 
bring together useful data from many 
sources, the collection being leavened by 
the author's experience and opinions 
Such is this work of some two hundred 
pages which ts useful because of the 
particulars of actual structures and infor 
mation relating to natural phenomena 
connected with the weather and waves 
some of the etfects of which may not be 
known to engineers unfamiliar with 
nautical matters. Consideration of the 
pressure of waves against structures 1s 
based on theory and experiment The 
difficulty of measuring such pressures on 
actual structures is obvious, but data is 
deduced from breakwaters that have 
sutiered damage during storms of recorded 


violence Some other matters dealt with 
are the foundations, arrangement and 
nstruction of breakwaters sea-wall 


and shpways, and dredging Inaspace of 
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about 50 pages it cannot be expected 
that justice can be done to the design 
of jetties and dolphins and, apart from 
discussing the principles involved, the 
author gives detailed consideration to the 
impact of ships against marine structures, 
the behaviour of piles (based largely on 
experiments by the author on models), 
and the design of fenders An omission, 
common to other books on marine struc- 
tures, is a comprehensive practical method 
of determining the forces in the inclined 
and vertical piles of jetties 
Hochofenschiacke.’"" By P he 
erlag Stableisen. 1949. Price DM 

Puis publication of the German Iron and 
Steel Federation is a survey in the German 
language of the chemistry, manufacture, 
and applications of blastfurnace slag 
Ihe physical properties and methods of 
manufacture of the material and the 
chemistry of the silicates in the material 
are described. Consideration its given to 
slag sand (including granulation and glass 
content), glassy slag as an hydraulic 
binder, blastfurnace slag cements, and 
the use of slag as a lightweight building 
material, with special reference to heat 
and sound insulation The use of slag 
in roads and civil engineering works 1s 
described, including details of water- 
bound and tarred macadam roads with 
and without surface treatment, concrete 
roads, water-resisting structures, and 
railways The strength, workability, 
vield, and absorption of slag concrete 
are dealt with at length 

Although the applications of blast- 
furnace slag and its products to the tech- 
nique of road construction are fully 
covered by British Standard Specifica- 
tions, this book, which contains 346 pages, 
107 good illustrations, and 72 tables, 
should be of interest to specialists on 
account of its comprehensiveness 


* Bestimmungen des Deutschen Ausschusses fur 
Stahibeton.”’ B. Wedler Berlit Wilhelm 


krnst & Seobn 49 Price DM 

Tuts is the third edition of the German 
regulations for the design and construc- 
tion of reinforced concrete Except for 
minor revisions this edition differs from 
the issue of 1947 only by the addition of 
regulations for the restoration of damaged 
reinforced concrete buildings and of rules 
for the construction of lightweight con- 
crete walls 
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CONSTRUCTIONAL) DESIGN 


(& OF REINFORCED CONCRETE MEMBERS 


Design of Reinforced Concrete Members in 
accordance with the British Standard 
Code *—IV. 


By CHAS. E. REYNOLDS, B.Sc., A.M.Inst.C.F. 


Columns Subjected to Bending. 


THE external effects on a column (Fig. 1a) may include one or more of the 
following. 

1).-A number of loads P, to P,, acting parallel to the axis of the column 
at known distances g, to g, from, say, the centre of the reinforcement A» nearer 
to the edge at which the compressive stress is lowest or at which tensile stress 
is induced. If the loads act downwards they are positive, and, if they act to 
the right of A, (Fig. 14), g is also considered to be positive. The loads may be 
the loads from a crane-beam or other weight on a corbel on the side of the column, 
or from a longitudinal beam bearing centrally or eccentrically on the column, 
or from a column above that being considered, or the weight of the column itself, 

2)..-A moment M (assumed to be positive if it acts in a clockwise direction 
as in Fig. 16). This moment is the algebraic sum of moments imposed by trans- 
verse beams built monolithically with the column, or by forces, such as those 
due to wind, acting transversely to the axis of the column, 

(3).—-If the moment M is partly or entirely due to the restraint of beams built 
monolithically with the column it will be accompanied by a vertical load P,, 
the position of the line of action of which is indefinite, and it is proper to consider 
that P, acts at the centroid X (Figs. 1 a and +) of the stressed area of the column, 
since only in this position (g =< % = x,D) is P, equivalent to an axial load producing 
no additional moment on the column, the entire moment effect being included 
in M, 

The following analyses of columns apply to the common case of the imposed 
loads and moments acting in the plane containing one of the axes of the column, 

[here are two conditions of stress produced by eccentric loads and moments, 
namely : Case 1.—When the stresses are wholly compressive, the stress in the 
reinforcement being m-times that in the surrounding concrete; in accordance 
with the Code, m 15. Case Il.—When tensile and compressive stresses are 
induced simultaneously ; in accordance with the Code, the tensile resistance of 
the concrete is neglected and rectilinear variation of strain is assumed, with 
m 15. Other requirements of the Code are described later. 

Eccentricity.—The loads P, to P, can be replaced by a load N, equal to 


P) from A, as in Fig. 1c. The 
moment M can be replaced by two opposite forces each equal to the net load N 


2*P and acting at a distance ¢ e,D 


M 
on the column: one of the forces acts at X and the other ~. therefrom (Fig. 


Ic). 


The net load N on the column is N, + P, + N —N, that is N,+ P,. The 
moment about A, of the loads is Nie + Pt + that is 


* Concluded from January, February, and Ay 


pril, 19% 
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CENTROIO OF 
STRESSED AREA 


+P. 


Ly oO 
(f) CASED. 


Fig. 1. 


P+ Ne,D + M. Therefore the loads and moment can be replaced by a single 
load N acting at a distance ¢, (= ¢,D) from A,, as in Fig. 1d, such that 


N P, + N, and PX, 
N D 
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OF REINFORCED CONCRETE MEMBERS. 


In a given case ¢, can be calculated, since the terms in this expression can 
be numerically evaluated, with the exception of x, in Case II where ¢, can be 
evaluated in the form ¢, = ux, + v, where wand v are numerical constants. If in 
Case I é, equals x,, uniform strain is produced on the entire cross section of the 
column ; uniform strain is the condition of axial load dealt with in the previous 
article. 

Case 1.—CoMPRESSIVE STRESSES On_y.—In this case (fig. 1 ¢) the whole 
cross-sectional area A of the column is resistant and the common formule, 
modified to suit the notation in this article, for the maximum and minimum 
compressive stresses apply, the eccentricity and moment of inertia /, being 
measured from the centroid X of the stressed area. Therefore 


(¢, — and = N I (e, — 


z 

in which 

A = A,BD, where A, = I + O-O1(m — 1)(py + P,) 

= where x, (0-5 — f,) + O-01p,(m — 1)(1 — fy — Ay 
1, BD, where I, = + 0-01(m — — fy)? + pri). 
3 


I 


Therefore in the general case 


BD\ A, I, BD| A, I, 


For the special, and common, case of m = 15, A, = Ay (and p = p, + py), 
and Ay = 1+ 0-4 (that is the centroid of the 
stressed area is on the centre-line of the section); y, = ¥, = 05; and 
I, + 0°0224p. Therefore 

Cmax N I ble, O*4) 
Cmin BD I O-14p I 


4 


The foregoing expression for c,,,, can be written c,,,, Pippy’ where 


I + O14p I + 
The curves in the upper part of Table No. 7 give values of Q, (from which 
Cmax. Can be calculated) for known values of p and ¢,; or values of p (from which 
the amount of reinforcement can be determined) for known values of ¢, and 


BDe 
which in this case is 
N 
[he minimum compressive stress in the concrete is given by 
2N 
min Cmax “ 


(1 + o14pP)BD 


Case 11.—TENSILE AND COMPRESSIVE STRESSES.—The basic formula for this 
case are derived from the two axioms that the algebraic sum of the internal and 
external forces acting on any cross section of a column is zero, and that the 
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CASE I.— COMPRESSIVE STAESS ONLY. 
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0-40 O45 0-50 0-55 060 0-65 
CASE - ANO TENSILE STRESSES. : 
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40 
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are Nort Table N is apphcable not only to columns designed in accordance with BY 
eta the British Standard Code, but to any rectangular member the design of w s based 
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algebraic sum of external moments and moments about any axis (say the centre 
of A,) of internal and external forces is also zero. Evaluation in terms of the 
dimensions and stresses in Fig. ta and f gives respectively the two general 


equations 


N n, —f, I f, 

BD | 2 n 


say, “max 


Ne. n f ] 
BD [2 3 No | 
For the special, and common, case of m = 15, A A, (and p = p, + py), and 
f, =< fy — ot, the foregoing equations can be transposed to 


max 


o-5n* p O07 Neo 0°075(0°9 No) 


No 


nN or! 

og 

i 2 ( J ) 
| 2 3 0 


rhe unknown quantity, m9, is not easy to evaluate, but the curves in the 
middle and lower parts of Table No. 7 enable most problems in Case II to be 
expeditiously solved. The procedure is to find from the curves in stage 1 the 
value of n, for known values of ¢, and p; then from the curves in stage 2 the 
value of Oy is found for this value of mo and the known value of fp. The com- 


I 


| 


4 


ressive stress in the concrete is calculated from c¢,,, and the tensile 
| mar 


VO, BD 


. 
stress in the reinforcement is calculated from f = 15¢ om r) 


Ne 


[he foregoing proc edure 1s straightforward il P. is zero since e, can then be 
evaluated directly. If there is a load P,, the unknown in the expression fort 
¢, is x,, and from the given data e, can only be evaluated in the form of ¢, = ux, +1 


as before stated. In the general case of Case II, 


m At f,) +- 100N,{1 


mp, m I)p, 100M» 


For the special and common case (Table No. 7) of Case II, 


Nel Og 


Orl $5? Wo 


and the procedure when P, is not zero is to assume a value of x, thereby giving 


a numerical value to e,. Note that x, cannot be less than o-4 and is not like ly 
to exceed 0°05 Enter the curves in stage 1 with this value of ¢, and the known 


value of p and note the value of x, as indicated by the dash-line curves. If this 
differs from that assumed select a second and further values (two trials are generally 
sufficient). Then read off the corresponding value of No and proceed to stage 2 
as before. 

PROBLEMS BETWEEN Cases I aNnp II.—The limit of application of Case I is 
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when 0, that is when in which case the neutral axis 
1 


is at the edge of the section. The limit of application of Case II is when 
Ny = I — f,(= 0-9 in the special case), in which case ¢ = 0, the neutral axis is 
at Ay, and the tensile resistance of the concrete between A, and the adjacent 
edge is neglected. If a small tensile stress is permitted in the concrete, the 
curves and formule for Case I can be used for cases between I and II; in the 
special case the tensile stress will not exceed one-ninth of c,,,, and is given by 
the negative result of solving the formula for c,,,,. If, as in accordance with the 
Code, the tensile resistance of the concrete must be neglected, the maximum 
compressive stress in border-line cases (that is when c,,, 1s negative) will be 


increased to approximately 


OTHER COVER Ratios.—The curves in Table No. 7 are limited to cover ratios 
of one-tenth, that is /, o-1, but approximate adjustments can be made for 
other ratios. If /, is less than o-1, the value of c,,,, calculated from the curves 
will be slightly higher than the actual stress; therefore Table No. 7 can be used 
to determine a value which will not be exceeded. If /, is greater than o-1, the 
stress will be higher than that calculated from the curves, and a fair approximation 
can be made if for D a value D, equal to (1-1 — /,)D is substituted. Generally, 
if f, exceeds 0-10 and Case I applies, it is more accurate and almost as simple to 
use the formula for c,,,, instead of Table No. 7 


: REQUIREMENTS OF THE CopE.—The curves in Table No. 7 apply to designs 
“ in accordance with the Code (if adjusted as described in the foregoing for other 


values of /,) as they are calculated for m = 15 and are therefore applicable to 
all mixtures of concrete. The Code requires the amount of reinforcement in 
a column to be not less than o-8 per cent. and not more than 8 per cent., and this 
is the range of p given in Table No. 7. Nevertheless it is seldom economical to 
provide the higher percentages. 


The permissible compressive stresses in a member subjected to bending and 
compression are the same as in beams, but it is necessary to ensure that the 
load on the column, assuming the moment not to operate, does not produce 
stresses exceeding those permitted for axially-loaded columns. The tensile stress 
in mild steel bars in members subjected to bending must not exceed 18,000 Ib. 
per square inch. The permissible stresses must be reduced for long columns 
subjected to bending in the same proportions as for long axially-loaded columns, 
but the reduction does not apply to the stresses in the part of the column within 
one-eighth of the length of the column from either end. 


EXAMPLES OF COLUMNS SUBJECTED TO BENDING. 


In the following examples, it is assumed that the dimensions of a column of 


1: 1:2 vibrated concrete (m 15) are D 20 in. and B 12in. The reinforce- 

ment is three 1-in. bars at each of the two narrow edges, and the cover of concrete 

is If in. Hence f/f, = fy = oy = o1, and Table No. 7 can be used to calculate 
100 4 7 

the maximum stresses. / : 2 per cent. 


(i) A bending moment M of 240,000 in.-lb. acts in conjunction with a load 
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P, of 120,000 lb. Therefore N = 120,000 lb. Assuming Case I to apply, 


(120,000 * 8) + 240,000 


% = 04D = 8 in. and ¢, 0-5, which falls in Case I 


120,000 * 20 
as assumed. From Table No. 7, with p = 2 and ¢, = 0-5, Q; = 1-17; therefore 


120,000 


Cmax 585 lb. per square inch. 


12 X 20 
ii) A bending moment M of 720,000 in.-Ib. acts in conjunction with a load P, 
of 120,000 Ib. As this is probably in Case II, assume x, to be 0-5. 


{120,000 K 20) + 720,000 


os, 

120,000 20 
which is Case II as assumed. From the curves for stage 1 (7able No. 7), for 
¢, = o8 and p = 2 per cent., x, is about 0-51 which is near enough to the assumed 
value, and for the foregoing values of ¢, and pf, my = 0-67. From the curves for 
stage 2, with ny = 0-7 and pf = 2 per cent., Q,, is about o-41 and 


120,000 


Gains 1225 lb. per square inch. 


X 12 X 20 


A 
(If the stress is calculated on the common assumption that the eccentricity Vy 


is measured from the centre-line of the section, c,,,, 1s 980 Ib. per square inch.) 
(iii) The column is subjected to a load P of 20,000 lb. acting 4 in. outside 
one edge. 
Therefore N = P = 20,000 lb. and g = 4 + 18 = 22 in. = ¢,D. Therefore 
e, = 11 (Case II). From stage 1 (Table No. 7), for ¢, = 1-1 and p = 2 per cent., 
Ny = 051. From stage 2, = 0:27. Therefore 


20,000 


max 310 Ib. per square inch. 


12 X 20 
(iv) The column is subjected to the effects specified in (i) and (ii) at the 
same time, assuming both moments (M and Pg) to be positive. 


N 120,000 + 20,000 140,000 Ib. 
Assume x, = 0°5; then 
{120,000 & 20) (20,000 22) + 720,000 


140,000 20 

For ¢, = 0-84 and p 2 per cent., from Table No. 7, x, is a little less than 0°52 ; 
therefore, if ¢, is recalculated assuming x, = 0-52, ¢, is 0-86 and, from the curves, 
iS and Vy, is 0-37. Therefore 

1578 lb. per square inch, 
which does not exceed the stress of 1650 Ib. per square inch permitted by the 
Code in vibrated 1: 1:2 concrete. The requirement that the stress assuming 
the total load to act axially must not exceed that permitted in axially-loaded 
columns must be complied with, and is 

140,000 

(14 X 4°71) + (12 X 20) 
compared with the permissible stress of 1140 lb. + 10 per cent., that is 1254 lb. 
per square inch. 


458 lb. per square inch, 
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CONCRETE PILES 


THe extensions 
proceeding at the 
The North 
to the Ga 
adjacent br 


and reconstruction now 
Beckton Gas Works of 
Thames Gas Board (successors 
Light & Coke Co.) and at the 
produc ts works re qjuire piled 
foundations, as do most 
these works Some intecesting features of 
the piles being driven, or recently driven 


structures at 


are the use of high-alumina cement and 
prestressed concret Ordinary piles, of 
which there are several thousand up to 
7o ft. length, under the coke-oven 
plant at Beckton were described in this 
journal, September, 1931 


High-Alumina Cement Concrete 
Piles. 

The ground at the 

1 OM prise deposit 


by-products works 
of chemical refuse and 
acid soils feet thick overlying 
ballast The precast concrete piles for the 
foundations of new buildings, including 
the Welfare block and the Mills-Packard 
plant, are made with high-alumina cement 
to resist attack by the acids in the ground 
Most of these piles (Fig. 1) are 10 in 
square, but a few are 12 in. and 14 In 
reinforcement 
pale comprises four bars the 


several 


square [he main in each 


diameters of 


which are in. in to-in. piles, in 
pile und In piles [he ends 
of the bars do not bear on the shoe I te 
shoe ire of cast tron, and thev weigh 
40 Ib. for the ro-in. and 12-1n. piles and 
yo Ib. f the 1g-1n. piles [he mixture 
of the ncerete 1s 3 cwt. of high-alumina 
cement, S} cu. ft. of sand, and 134 cu. ft 
of si ‘ lhe moulds were removed 
from six to eight hours after casting, and 
the t va praved with water for 
it least two da ifter stripping Lhe 
pile were cast at two works about five 
ten 1 respect from 
bec kt ind were drt en at varlwu we 
up t 

In the f lat th Welfare 
ther il il ti pure eact 
ind bea 1 ballast a ut ft. b ‘ 
the face 1} are pile 
qjuare the reatest w K vad rhe 
pile be 45 ton q 
loa tor md 164 141 qua 
load ton bef ne t es 
test tw f eacl tl t 
natur the and tl small 


AT BECKTON 


Concrete Piles at Beckton Gas Works. 


GAS 


WORKS 
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number of piles, hight and easily-handled 
piling plant and included a 
winch, a frame with 4o-ft 


was used 


50-cwrt leaders 
and 1-ton and 2-tons drop-hammers with 
trigger release enabling the eftects of fre« 
drops to be studied Ihe weight of the 
hammer and the height of the drop were 
such that high stresses in the head of the 
pile during avoided The 
penetration and number of blows through 
the driving of each test pile were 
recorded When driven the piles were 
tested bv loading The concrete was 
stripped from the heads of the piles and 
the heads remade with a plane horizontal 


driving were 


out 


surface to receive a steel plate on which 
a 200-tons hydraulic jack was placed 
Ihe reaction from the jack was trans 
mitted to three large steel beams which 
transmitted the load to a platform of 
twenty 10-in. by 6-1n. steel beams on 
which rails were stacked \ steel clamp 


with horizontal projecting limbs was fixed 


to the head of the pik \ scale was held 
on the hmbs and observed through a 
dumpy level Observations were taken 


on each limb at each increment of load 


to ensure a true mean reading of the settle 


ment The ultimate load on each of the 
1O-1 piles, 30 ft. long, was oo tons: on 
one 12-1n. pile, 30 ft. long, 115 tons on 
one 14-in. pile, 30 ft. long, 140 tons; and 
on one t2-in. and one 14-1n. pile, both 
35 ft. long, 150 tons 


No load tests 
for the Mills- Pa sulphuric-acid plant 
a the information and Xp rence gained 


were made 


kard 


on the piles 


when driving the piles for the Welfare 
block were considered sufficient Lhe site 
ft} plant Was a Spe nt-acid pit used for 
depositing chemical refuse about forty 
vears agi The lime-sludge deposit, which 
would virulently attack Portland cement 


concrete, extends to about 


and below ps silt 


6 tt. from the 
which extends to 


Ssurtace 


about 25 ft. below the irface at which 
depth ballast is encountered The piles 
i S ft. lo penetrate about 2 ft. into 
the ballast, and are driven by a 2-tons 
winch-operated drop-hammer falling 2 ft 


[here are 208 10-in. piles on this site and 
twenty 12-1n. piles I he 


loads are the 


greatest working 


same as on the 1o-in. and 
12-in. piles under the Welfare block 
| trial piles 30 ft. long were driven first 
ind from the results the length of 28 ft 


pr 
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was determined for subsequent piles 
The piles for this plant were driven toa 


Pom set of three blows for a penetration of 


aa 1 in. for the 10-in. piles, and four blows 
(S") for the 12-in, piles plus a further penetra 

y Sav tion of 6 in. for which the number of blows 
_ we. ee for each inch was not to be less than the 


minimum specified. Owing to obstacles 
buried in the chemical deposit, the driving 
of each pile was preceded by driving a 
steel needle a few feet into the ground 
4 The needle which was made of fabricated 


th 


| 


¥ oe; steel sections, broke up any obsta les 
|? J thereby facilitating, when the needle was 
i a withdrawn, the driving of the permanent 
piles 

§ The consulting engineers for the recon 
itt j struction of the by-products works are 

ttt) 4 Messrs. Brian Colquhoun & Partners 
| + The piles for the Welfare block were 
ii driven by the main contractors, Taylor 
a jee Woodrow Construction, Ltd., and were 

— made by Stent Precast Concrete, Ltd 
The piles for the Muills-Packard plant 

b+ 1 were made and driven by Messrs. W. & ¢ 


Prestressed Concrete Piles. 
The prestressed concrete piles Fig 
are 40 ft. long and to in. square bre 
stressed concrete was adopted in ordet 
that the piles would be more likely to be 
free from cracks and therefore less hab 


“was to be attacked by acids in the soil, as 
} Pipe they penetrate gas works lime and other 
itt deposits before reac hing ballast at various 
e+nt 4 depths Ihe average depth at which 
ee: ? ballast is encountered on the site of the 
ra 4 joa coke rading plant is about 25 ft., but the 
piles penetrate several feet imto this 
reel stratum With prestressed concrete piles 
ria % a smaller cross section is required owing 
- to the high strength of the concrete 
that the weight of the pile and con- 
° ++] J sequently the ratio of the weight of pil 
iii ay @ to the weight of the hammer are reduced 
een = in the present case this ratio is about unity : 
if a 2-tons hammer ts used Also, the 
a use of prestresst d piles results in a saving = 
of about 7O per cent. of the weight of 
steel compared with reinforced concrete 
es > 30 > CAST The concrete is mixed in the proportions 
hy IRON of1:1} and consolidated by vibration 
the compressive strength specified being 
a Fig. 1.—-High-alumina Cement 5500 Ib. per square inch at the time the 
ae Concrete Pile. stretching force is released and 7500 Ib 
ee per square inch at 25 days The pre- 


compression in the concrete 1s about 
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Fig. 2. Prestressed Concrete 


Pile. 


Soo Ib. per square inch and is induced by 
four groups of wires, each group « ompris 
ing twenty wires of 2 mm. diameter and 
stretched until the tensile stress is oo tons 
per square inch The shoes are of steel 
plate forming a fairly blunt end 
holes are provided for hfting 

the pre« ompression 


Toggle 
Owing to 
single-point lifting 
used for a 4o-ft. pile 


PRESTRESSED concrete 


piles, similar to 
described in the preceding article, 
but 30 ft. and 4o ft 

driven at Grays, Essex 


those 


long are also being 


At this 


which are driven 


site there 
are 193 1O-1n. square piles 
when 28 days old to an average set of 2 in 
for ten blows I he 


stressed c« 


driving of 125 pre 


ncrete piles 12 mm. square and 


AT BECKTON GAS WORKS. 


Prestressed Concrete Piles. 
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Three trial piles, which are thought to 
be the first prestressed concrete piles to be 
driven in this country 
site of a new gasholder at Stanford-le- 
Hope. Since the trial piles, which are 
10 in. square and up to 35 ft. long, are 
not part of the permanent structure, it 
was possible to test them to destruction 
The driving was very severe The weight 
of the hammer was 2 tons 16 cwt 


were driven at the 


and a 
drop of 4 ft. to 6 ft. was necessary to cause 
the head of the pile to shatter when the 
set was consistently j in. for ten blows 
The age of the piles when driven was from 
seven days to two months In each case 
the required set was obtained about 17 ft 
below the surface 

In the foundations for a new substation 
at Beckton, thirty-six prestressed con 
crete piles are prov ided The piles for the 
substation were driven to sets of ten blows 
to 2 in. to 1 in. when from seven to ten 
days old, the toes being about 35 ft. below 
the surface. A pile on another site at 
Beckton was subjected to a static test 
load. This pile was driven to a set of 
2 in. for ten blows. A concrete head was 
cast on top of the pile and a balanced 
frame of steel joists erected thereon. The 
load, which comprised old concrete pile- 
heads, was 40 tons before any settlement 
was recorded ; when it was increased to 
75 tons the settlement was about 0-3 in. 
and remained constant throughout the 
three days during which this load was 
maintained 

Ihe prestressed concrete piles were 
made by the Concrete Development Co., 
Ltd rhe piles at Stanford-le-Hope were 
driven by Concrete Piling, Ltd. The 
piles for the substation at Beckton were 
driven by Messrs. John Shelbourne & Co., 
Ltd., for the main contractors, Messrs 
Arup & Arup Ltd 

Ihe foregoing works were designed 
and constructed under the supervision of 
Dr. |. Burns, Chief Engineer of the North 
Thames Gas Board 


50 ft 
at a site on the 
Shipbuilding and 
the foregoing 


long has recently been completed 
Clyde for the Fairtield 
Engineering Co All 
piles were made by the 
Development Co., Ltd., those 
at Grays were driven by Messrs. W. & ¢ 
French, Ltd., and on the Clwde by Messrs 
Holland & Hannen and Cubitts, Ltd 
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(& Se CONSTRUCTION WITH MOVING FORMS. 
Construction with Moving Forms.—III* 
By L. E. HUNTER, M.Sc., A.M.Inst.C.F. 
The Deck. 


Tue deck, or platform, which moves upwards with the forms generally com- 
prises wooden boards covering the spaces between the walls of the structure 
and supported on wooden joists, the ends of which bear on the inner walings of 
the forms as seen in Figs. 10 and 13. Access to the deck from below is usually 


DECKING 
| SEAMS 


ts «3 WALINGS 


GSYTAVEB Vj 
— 


“Tie RODS 


SCAFFOLD *poanos 


-~END 


Fig. 10. Details of Deck and Internal Hanging Scaffold. 


Fig. 11... Moving-forms Used in Construction Fig. 12.--Working Platform 
of Rectangular Bins, showing Access to Deck. outside the Wall. 


by means of an external staircase, or by ladders, or by an internal or external 
ramp (as in Fig. 11), or by two or more of these means if the structure is large. 

The deck can also be shuttered with steel plates carried on 6-in. by 2-in. 
timber joists at 1-ft. centres, but if the bin is circular the parts of the deck adjacent 
to the wall must be completed with timber. If 2-ft. square proprietary plates 
are used the timber joists necd to be at only 2 ft. centres, thus enabling the 


* Continued from March and April 
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. 14.--Hanging Scaffold below 
Forms. 


Fig. 13. meneing Scaffold below 
Forms. 
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Cross-beams to Prevent ** Dragging " Fig. 15. Special Yokes at Corners 
at Corners. to Prevent Dragging 
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CONSTRUCTION WITH MOVING FORMS, 


provision of a manhole which is essential for dismantling purposes and also for 
access to the wall forms if any constructional difficulty arises. Adequate 
provision must be made for the bearing of the joists on the walings 

Around the outside of a silo or similar structure it may be that, due to the 
small dimensions of a particular bin, the space for fixing reinforcement and 
placing concrete is restricted, and to ensure adequate space a cantilever balcony 
may be fixed on the external form to the walls. /tg. 12 shows such a form and, 
provided that the balcony is rigid, the twisting effect on the outer form will 
not be sufficient to produce binding on the face of the outer wall 


Fig. 17. Moving Forms Used in Construction of Circular Bins. 


Scaffolds. 


Access to the outside of the walls is achieved by suspending from the out- 
side forms a hanging scaffold sufficiently wide to allow men to work on the walls 
immediately below the bottom of the forms. Figs. 13 and 14 show a typical 
hanging scaffold; it is hung from the yokes, and comprises strong boards with 
scaffold-boards spanning between the cross members and with a handrail and 
toe-board. The provision ot good means of access to the outside walls is neces- 
sary since time is limited in which the walls can be rubbed down or made good, 
because the hanging scaffold rises as the forms move upwards. From the scaffold 
the surface of the external walls can be kept under constant surveillance. 

Similarly it is necessary to provide an internal scaffold, which can be carried 
on hook-rods suspended from the lower walings (Fig. 10). An internal scaffold 
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usually comprises timbers placed in the hooks at the bottom of the rods, and 
across these timbers are laid one or two s affold boards. This scaffold also rises 


with the forms 


Preventing ‘‘ Dragging at Corners. 
' The forms for large square and rectangular bins tend to drag behind at the es sd 
corners when the forms are moving upwards. If a bin is, say, 15 ft. square, 4 
922" WALING =. 
\ 
| 


Fig. 18. Details of Moving Form for one Row of Circular Bins. 
and two yokes, at about 7 ft. 6 im. centres, are provided for each wall, the corners 
are nearly 4 ft. from the yokes Che friction of wet concrete on the forms t¢ nds 
to hold down the corners. To counteract this, it is usual to provide stift bracing 
to the internal walings, or to provide special cornet yokes as in Fig. 15 when the 


number of ordimary vokes is not sufficient to provide the necessary stiffness. 


Sometimes it is possible to provide cross beams as in Fig. 16 along the top of 
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Fig. 21... Moving-Forms on Octagonal Silos. 
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the first three or four yokes. The cross-beam is bolted to the top of the yokes 
and distributes evenly the tendency of the corner to drag. 


Forms for Circular and Polygonal Bins. 
Although the foregoing notes apply mainly to rectangular and square bins, 
most of them apply also to circular and polygonal bins. 
The forms for circular bins (Fig. 17) do not tend to warp as much as those 
for square or rectangular bins, although twisting of the forms by careless jacking 


Fig. 22.--Moving-Forms in Use on Octagonal Silos. 


can cause jamming against the walls. Details of the forms for a single row of 
circular bins are shown in Fig, 18 and for two or more rows in Fig. 19. The 
walings are made of short lengths of timber, and the staves, being very narrow, 
are able easily to conform to the curvature without difficulty. | 

The forms for polygonal bins (Fig. 20) are more troublesome to make, but 
have the same strength and freedom from jamming as moving forms for circular 
forms. Corner beams are essential at the junctions of the bins to prevent the 
corners from drooping. Figs. 21 and 22 are two views of the construction by 
moving forms of grain silos comprising octagonal bins. In Fig. 21 moving- 
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Arter Five Days 


COMPLETION AFTER of Days 


23 and 24. Moving Forms in Construction of Hexagonal Bins. 
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Electric 


BAR 
BENDING 
MACHINE 


For all types of bends required in 
reinforcing bars, users of this machine 
acclaim it as the fastest and most reliable. 
Bends single bars up to 2° dia. or a group 
of bars of combined cross-sectional area 
up to 3 sq. ins. Ideal for repetition 
work. Simple and foolproof in opera- 


tion. 


automatic repetition 


bends UD to dia. 


For full details and price write to :— 
ACROW (ENGINEERS) LTD. 
33, Catherine Place, London, S.W.! Victoria 0693 
22-24, City Road, Bristol, 2 Bristol 24595 
130, Coventry Drive, Glasgow, E.! Bridgeton 1041 
Lupton Screet, Hunslet, Leeds Leeds 76514 
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STEEL. REINFORCING BARS 


j Although we endeavour to maintain the 
“Stribar’’ service in reinforcement 

\ bars, deliveries from warehouse stocks 

: in the London area are in present 

Tet conditions not always possible. By a 


telephone call to Sloane 4533 it is 
always possible, however, to ascertain 
the latest position. 


UNITED STRIP & BAR MILLS, 8-10, CROSVENOR GARDENS, LONDON, S.W. 1 


Branch of the United Steel Companies Limited 


WORKS THE ICKLES SHEFFIELD 
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form construction is about to commence at the top of the structure below the 
bins. The height of the walls constructed in this manner is about 85 ft., and the 
work is nearing completion in Fig. 22. Figs. 23 and 24 show a coal bunker 
having hexagonal bins in course of construction. 


Lateral Bracing of Forms. 


It is important to tie together the tops of the forms for each bin. It is true 
that the yokes restrict outward movement of the whole of the forms, but the 


gOECKING 


ToisT 


‘+! 
Fig. 25.—-Strut at Top of Forms. 
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Fig. 26.--U-Bolts to Prevent the Legs of the Yokes from Spreading. 


connection to the walings is only by the vertical lift-rods. Although horizontal 
movement is restricted by the grip of the forms on the walls, side movement 
can and does occur unless the tops of the forms are tied together by short beams 
or struts across the width of the walls it 1s impossible to guarantee the width 
to be constant unless this is done. Fig. 25 shows a cross-section of such a beam 
or strut with a tie-rod extending to the bottom waling 

Fig. 26 shows another precaution necessary and consists of a U-bolt holding 
the legs of the yokes to prevent them from spreading. It also helps to prevent 
the yokes tilting due to unbalanced strain on the forms. 


(To be continued.) 
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DEVELOPMENTS OF PRESTRESSED CONCRETE. 


(CONCRETE 


Some Developments of Prestressed Concrete. 


Tue following notes are abstracted from 
a series of lectures arranged by the 
Prestressed Concrete Development Group 
and delivered at the last Building Ex- 
hibition held in London. 


Stretched Wires for Prestressed 
Concrete Tanks. 


The method used by the Preload 
Corporation of America to maintain the 
tension in high-tensile wire used in con- 
junction with a machine which, while 
propelling itself round the tank wraps 
the wire around the wall, is described in 
the following. The operation of wrapping 
starts at the bottom and proceeds up- 
wards, the spacing of the wires being 
adjusted to suit the resistance required 
Tensioning of the high-tensile wire is 


2 roace 
Fig. 1. 
etiected by extruding it through rollers or 
a wire-drawing die. A standard wire- 
drawing die is used in conjunction with 
the wrapping machine If a wire is 


stretched its diameter is reduced If the 
end of the wire (C) in Fig. 1 is fixed and 
a pull is exerted on the die (D) the wire 
will stretch and the die will move along 
the wire as soon as the diameter has been 
reduced sufficiently to pass through the 
hole in the die The size of die required 
to produce a stress of 140,000 Ib. per 
square inch in the wire is O-142 in 

diameter for o-162-in. diameter wire used 
in America, and 0-177 in. diameter for the 
o-2-1n. diameter wire used in this country 

Theoretically, stretching the wire and 
reducing its diameter sufficiently to allow 
it to pass through dies of the sizes stated 
would not produce a stress of 140,000 Ib 

per square inch in the wire If the heat 
produced by pulling the die along the wire 
at a speed of 4 miles to 7 miles an hour is 
taken into consideration, the stress, when 
the wire has cooled will be that required 

Since the tension is induced in the wire 
before it Comes in contact with the wall 


of the tank, there is a uniform tensile 


180 


stress in the wire and no variations due 
to friction between the concrete wall and 
the wire 


Anchorage Cones. 


The inner cone of the two cones used 
in the Freyssinet system had in the first 
type a concrete body with high-tensile 
steel wire wrapped around it similar to 
the outer cone into which it was forced 
The stretched wires of the prestressing 
cables were thus held between two steel- 
faced surfaces, and precision of the 
surfaces and shape of the wire were 
necessary for good contact and effective 
anchorage Sufficient precision was 
obtained if cold-drawn wires were used, 
but if heat-treated wires, which are less 
exact in shape, are used the anchorage 
by the steel-faced inner cone is not 
reliable. This type of cone has now been 
replaced by a concrete plug with grooves 
in its side to receive the wires of the 
cables, the plug being lightly reinforced 
with a small steel gauze and nails. The 
plug is driven into the outer cone with 
a force of 20 tons, which produces a stress 
greater than the crushing strength of the 
concrete in the plug if it were unrestrained. 
The concrete of the outer cone seems to 
flow around the wires and grips them 
thoroughly, and is restrained by the effect 
of the steel helices of the outer cone and 
the nails in the plug, the heads of the nails 
lying on the outer end of the cone The 
plug anchors wires of slightly irregular 
shape, and it provides a better anchorage 
than its predecessor since the friction of 
steel on steel is replaced by the greater 
friction of steel on concrete; moreover 
the yield of the anchorage when it 
receives its load as the pull of the jack is 
released is smaller and does not exceed 
o-o5 in. to o-1o 


Grouting of Cables. 


In the Freyssinet system, the grout 
around the cables is injected under a 
pressure of 80 lb. to 90 Ib. per square inch. 
Such a high pressure is possible because 
the aperture is small and consequently 
the bursting forces due to the pressure are 
also small A high pressure is necessary 
to force the grout between the wires and 
completely to fill the interstices between 
the wires. Water is injected first, and 
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THE NEW ADJUSTABLE SPACER UNIT 


This Adjustable Unit can be used in the construction 

of Walls and Floor decking to provide for fractional 

and irregular spaces up to a maximum of 6". Also as 

a release plate in box formations such as manholes, 
pits, etc. 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.! 


"Phone: SLOane 5236 (2 lines). "Grams: Byrdicom, Phone, London. 
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ADJUSTABLE 


TUBULAR 
STEEL PROPS 


FOR HIRE OR SALE 


The ideal Prop, simple, robust and 
fully adjustable. Made in two sizes. 


FULLY EXTENDED WEIGHT 


10° 3” 


SCAFFOLDING (GREAT BRITAIN) LTD. 
MITCHAM, SURREY 


Telephone: MITCHAM 3400(i8 lines). ‘Grams SCAFCO, MITCHAM 


Branches in the following Cities and Towns 
ABERDEEN - BIRMINGHAM BOURNEMOUTH 
BRIGHTON BRISTOL CAMBRIDGE CAR- 
DIFF - DOVER - DUBLIN - DUNDEE - EDIN- 
BURGH EXETER GLASGOW HULL - LEEDS 
LIVERPOOL - MANCHESTER - NEWCASTLE 
NOTTINGHAM OXFORD PLYMOUTH 
PORTSMOUTH SOUTHAMPTON STOKE-ON-' 
TRENT «+ SWANSEA 
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then the grout is injected at one end until 
it comes out of the other end of the 
member. The injection is then reversed 
The mixture generally used is 1 part by 
volume of cement to 1 part of sand to 
1 part of water, which is a mch creamy 
grout. A beam 20 ft. long of which only 
the end 15 in. of the cables were injected 
with grout was tested after the grout had 
set and the cones had been destroyed. It 
failed by crushing of the concrete without 
any slipping of the steel. The cables of 
a hollow prestressed concrete pile 1oo ft 
long were injected with grout and the 
cones destroyed The pile was then 
driven. The cables did not slip although 
the interaction of the cables and the 
concrete depended only on the bond of 
the grout. 

Ay the Magnel system of prestressing 
concrete beams with cables, the cables are 
injected with a colloidal grout, which in 
Britain is a mixture of 44 gallons of water 
to one bag of cement, that is about 
2: 1 by volumetric proportions. Test 
cubes made of this grout taken directly 
from the mixer show that there is hardly 
any shrinkage 


DEVELOPMENTS OF PRESTRESSED CONCRETE 


Members made by the Hoyer System. 


The factory of Strangbetong Fabrik at 
Liljeholmen, Sweden, where full produc- 
tion commenced in 1942, has a yearly 
production of about 250,000 cu, ft. of 
precast conc rete produc ts prestressed on 
the Hover system of small wires stretched 
along a long bench on which several 
products are made at the same time 
The products include beams up to go ft 
span, 12-in. square bearing piles up to 
87 ft. 6 in. long, columns, poles, roof and 
floor members, and numerous smaller 
products The prestressed products have 
been very satisfactory when exposed to 
the action of the sea and adverse weather 
including extreme cold 


Use “WATERTIGHT” Products 
for CONCRETE results when CONCRETING. 
“LISCAL” and “ QUICKSET” 
SURFACE DRESSING 
Stocked at most Builders’ Merchants 
For Particulars apply >— 

Watertight Cement Co., Led. 

H ghturiong Blackpool 
Telephone: Poulton-le-Fyide 315 


TRIANCO LTD., Dept. D.26, imber Court, East Molesey, Surrey. 


MECHANISE YOUR PLANT 
BY INSTALLING 


TRIANCO 


BLOCK-MAKING 
MACHINES 


AND LATEST MECHANICAL DEVICES 


This machine is specifically designed for the 
mass production of SOLID BL KS and is 
capable of producing 300 blocks per hour, 
which are jolted, compressed and extruded 
automatically. 


Delivery from stock 
‘Phone: EMBerbrook 3300 
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New Method of Transporting Concrete. 


A meTtHop of transporting concrete from 
the mixer to the shuttering, which was 
designed for use in placing concrete foot 
ings and ground floors in large groups of 
houses and which has also been used for 
other purposes, is shown in the illustra 
tion The arm on which the skip travels 
is 45 ft. long; it is made of a light alloy, 
and is in two sections each 22 ft. 6 in. long 


which are bolted together The rear 


portion is provided with ten detachable 
trays, which are filled with lead to act as 
a counterweight The travelling skip is 
operated by a double-acting hand-winch 
and the sequence of 


operations 18 as 
follows (i) 


The skip travels the length 
of the boom, the front end of which 1s at 
the mixer, and stops between the fixed 
supports at the front. (2) The skip ts 
filled directly from the mixer discharge 
chute and taken towards the middle of the 
boom until the point of balance is reached 
(3) The boom is then swung round to the 
particular point 
required. (4) 


where the concrete 1s 
The rear adjustable leg is 
lowered and the skip taken forward the 


for 100°|. 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDewsy (486-7 LONDON, 
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DETAILS 
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required distance when the concrete is 
discharged through two bottom gates 
operated by a lever 5) The empty skip 
is returned until the point of balance is 
reached and the boom swung back to the 
mixer. The cycle takes from 1} to two 
minutes. The two rubber-tyred wheels 
on the undercarriage traverse on a metal 
baseplate 4 ft. 9 in. wide. The carriage 
is connected to the baseplate by a throw- 


over clamp and may be moved to a new 
position by two men in five minutes 
Ihe illustration shows this device in 
use in the placing of concrete for the floors 
of subways at London Airport at the 
bottom of an open cut 70 ft. wide by 20 ft. 
deep. A staging of alloy scaffold tubes 
(Fig. 1) was erected to carry a hopper and 
distribution chute and to support the end 
of the boom. As the work progressed 
this staging was lifted and moved along, 
the mixer being moved as each 50-ft. bay 
was concreted The device was designed 
by Messrs. George Wimpey & Co., Ltd. 
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HERE LUE. « « the remains of aconcrete expansion- 
joint and the reputation of a road. Maintenance is urgently needed. Money must be spent. 


How has it happened ? 


A concrete road is as good as its joints. If this joint had been * cane-fibre filled" 


with Flexcell and sealed with Colpor or Pli-astic, one of the two rubber-bitumen 


sealing compounds by Expandite Ltd., the difference in total cost would have been 


negligible, and the road would still be good for years. Colpor (poured cold) has even 


longer efficiency than Pli-astic (poured hot). 


Both combine these five essential properties :— 

1. Resistance to flow in hot weather 2. Excellent adhesion 

3. Extensibility without cracking 4. Rejection of water and grit 
5. Durability 


Please write to us for further information 


COLPOR PLI-ASTIC 


poured cold poured hot 


JOINT SEALING COMPOUNDS 


MADE BY EXPANDITE LTD., CUNARD ROAD N.W.10 ELGAR 5I5!i 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 34.4 word: mini- 
mum 7s. 6d. Situations Vacant, 44.4 
word: minimum tos. Other miscelila- 
neous advertisements. 4d. a word: 105. 
minimum. Hox number is. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT 


SITUATION VACANI Keinforced concrete designer 
with wile experience in all types of reinforced concrete 
structures required for project section of a London firm of 
reinforced concrete engineers. Salary up to {goo per 
annum Write, giving full details of experience, training 
and age Applications will be treated in confidence. Box 
14 Dartmouth Street, Westminster, S.W.1. 


SITUATIONS VACANT. Reinforced Concrete Designers 
and Draughtsmen required at an early date for important 
works on several large Generating Stations. Positions are 
of a permanent character. A full-scale Superannuation 
Scheme is in operation. Applicants are asked to send 
details of experience and scale of salary required, and to 
state when available for interview and explanation of 
duties in Manchester, to C. 5. Atvorr & Sow, Consuttine 
Crvu North Parade, St. Mary's Parsonage, 
Manchester 4 


SITUATION VACANT. We are requiring a man who is 
theroughly experienced in the design of reinforced concrete 
structures. He should hold a University degree and/or 
A.M.instC.E. The vacancy occurs in our Glasgow design 
office. Write in confidence to the Man « Director, 
Box 2964, Consteuctional ENGInggRIne, 
14 Dartmouth Street, Westminster, S.W.1 


SITUATION VACANT 


position 


Desgner draughtsman for senior 
Must have considerable previous experience in 
the design of hollow tile floors and structural reinforced 
oncrete design. Progressive permanent position. Pen 
“on 86 scheme Alternate Saturdays. Victoria Street 
district Apply in strict confidence. Box 2342, Concerts 
AND CONSTRUCTIONAL t4 Dartmouth 
street, Westminster, 5.W.1 


THE TRUSSED CONCRETE ‘STEEL CO. 
LTD., REINFORCED CONCRETE ENGI- 
NEERS AND CONTRACTORS, invite 
applications for the following positions on their 
permanent staff 


(a) Engineers for the Design Office 

(6) Detailers and Draughtsmen for the Design 
Office 

(c) Engineers for the Construction Department 

Wide experience—all types of reinforced con- 
crete work 


All positions are progressive and pensionable. 
and vacancies occur in London, Birmingham, Man 
chester and Glasgow. Five-day week. Salary 
according to experience and ability. Details of 
training, experience, and salary expected should 
be sent t ruseon House, 94/41 ower Marsh, 
London, wijacent to Waterloo Station 
All replies will be treated as confidential 


THE LIVERSEDGE REINFORCED 
CONCRETE ENGINEERING CO. LTD. 


require additional experienced Designers, 
Detailers and Draught . Per nent 
positions and five-day week. Applications 
in confidence, stating full details of experi- 
ence, qualifications, age, salary required, to 
Sia John Adam Street, Adelphi, W.C.2. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


May, 
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SITUATION VACANT Desgner draughtsman required 
for old-<stablished London firm of reinforced concrete 
engineers. Write fully experience and salary required. 
Box 2347, Concarte 
14 Dartmouth Street, Westminster, S.W.1 


SITUATION VACANT Reinforced concrete designer 
required by consulting engineers in N.W. London. Top 
salary offered. Office hours: 9.30-4.30 Alternate Satur- 
days. Box 234, Conceere CONSTRUCTIONAL 
14 Dartmouth Street, Westminster, 5.W.1. 
SITUATION VACANT Quantity surveyor urgently 
required by consulting engineers for reinforeed concrete 
comstruction and general building 
contractors accounts 


Duties also to include 
General knowledge of reanforced 
concrete desagn advantageous but not essential. Write, 
Stating age, experience and salary required, to J.C. Hucmes 
& Pastwess, 119 Marylebone Road, London, N.W.1 


CROWN AGENTS FOR THE COLONIES 


DEPUTY RKESIDENT ENGINEER required by the 
East African Railways and Harbours for the Mtwara Port 
Works for one tour of 24 to 39 months Salary £1,200 4 
year. Free passages and liberal leave on full salary 
Candidates must have served a recognised pupilage or 
apprenticeship and have had experience in the construction 
at concrete quay walls Preference will be given to 
candidates with diving expenence Apply at once by 
letter, stating age, whether married or single, and full 
particulars of qualifications and experience, and mentioning 
this paper, to the Crown AGENTS For THE CoLoniEs, 
4 Millbank, London, S.W.1, quoting M/N/25228/3A. on 
both letter and envelope The Crown Agents cannot 
undertake to acknowledge all applications and will com 
municate only with applicants selected for further 
consideration 


COMMONWEALTH OF AUSTRALIA 


The Commonwealth Department of Works 
and Housing, which is the main constructing 
authority for engineering and architectural 
works for all Commonwealth Departments 
in Australia, desires to appoint qualified 
engineers, architects and quantity surveyors 
for service in Australia. Persons interested 
should forward applications to Mr. W. C. 
Alexander, Department of Works and 

, Australia House, Strand, London, 


DERBYSHIRE COUNTY COUNCIL. 
County Agcurrect’s 


Applications are invited for the undermentioned appoint 
ment on the permanent staff 


ASSISTANT CONSTRUCTIONAL ENGINEER. 


Grade VI—d595 £15(3) £20(1) to £660 per annum 

Conditions of service and salary are in accordance with 
the National Joint Council Scheme for Local Authorities, 
as adopted by the County Council 

Applicants must be experienced in the preparation of 
design calculations and details for steel and or reinforced 
oncrete framed structures, must have a sound knowledge 
of buniding construction, and have passed the final ex 
iumination of the Institution of Structural Engineers, and 
have had at least § years’ experience 

The appointment will be terminable by one month's 
notice on either side, and subject to the provisions of the 
Local Government Superannuation Acts, and the successful 
candidates will be required to pass a medical examination 

The County Council ts not in a position to assist successful 
apphcants with housing accommodation 

Canvassing members of the Council directly or indirectly 
will be a disqualification for appoimtment 

Applications to be made on a form to be obtawed from the 
undersigned to whom ut must be returned, accompanied by 
copres of three recent testemomals, not later than May 27th, 
195 

F. Hamer Crossiey, 
Dipl. Arch. (L'pool), A.R.1.B.A., 


County Architect 
St. Mary's Gate, 


DERBY 
April, 1950 
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ENCINERRING —— 


MISCELLANEOUS ADVERTISEMENTS 
(Comtenued) 


Structural draughtsman wanted 
for consulting engineer's office Capable of detailing rew 
forced concrete structures, and with good drawing- office 
experience. Apply in writing stating age, experience and 
salary required. F. J. Samusiy, 29 St. Giles High Street, 
London, W.C.2 
SITUATION VACANT Draughteman for reinforced 
concrete work required in Westminster office of consulting 
engineers. \'p to {500 per annum according to expernence 
Box 2392, Concrere Constr uctional 
14 Dartmouth Street, Westminster, S.W.1 
SITUATION VACANT Reamiforoed concrete construc 
tion. Vacancy exists for post of deputy to chief engineer 
in office of Manchester specialists, carrying 4 salary at 
£900 per annum Apphcants must have previous designing 
m « Superannuation scheme 
um age 33 years State expenence, ete m oon 
fidence to Box 2903, Concerts 
EwxoineeeinG, 14 Dartmouth Street, Westminster, 5.W.1 
SITUATIONS VACANT The British Reinforced Con 
crete Engineering Co., require quahted 
designers with specialist experience for their Stafford and 


SITUATION VACANT 


f specialists 


several 


London offices Five-day week, stafl pension scheme, 
social club and canteen. Apply to B.R.C. Excinaenine 
Co., Lrp., Stafford 


SITUATION VACANT Inspecting engineer with practical 
experience of remforced concrete construction 
design knowledge required by leading firm 
concrete specialists to visit sites of work mder 
explain details of work to be carried out and write concise 
reports. Box 2394, CONCRETE aND CONSTRUCTIONAL 
14 Dartmouth Street, Westminster, 5.W.1 


and some 
of reinforced 
onstruction 


SITUATIONS WANTED 
SITUATION WANTED Representative, 


extensive connection among Local 
and survey: 
Home Counties. seeks a permanent position 
Box 2390, CowcReTe AND CONSTRUCTIONAL ENGINEERING 
14 Dartmouth Street, Westminster, 5.W.1 

WANTED Civil engineer, 27, BS (Eng AMI 
Struct.I with experience in reinforced concrete and 
highways departments in leading engineers’ offices, can 
undertake part-time work for consulting engineers. Box 
14 Dartmouth Street, Westminster, 5.W.1. 

SITUATION WANTED. Member, American Society of 
Civil Engineers, at present in the U.S., with 20 years’ 
experience in conventional concrete, having specialised in 
prestressed concrete in Switzerland and the US, now 


with a 
Authority architects 
ws and main builders’ merchants in London and 


very 


Free August 


seeks opportunity of specialising further in this field in 
England. Preliminary inquiries to Box 2388, Cowcurrts 
anp Encinerrine, 14 Dartmouth Street, 
Westminster, 5.W.1 


SITUATION WANTED 
with sound 

University practical experience in various 
types of reinforced concrete structures and steel structures 
office routine and «supervision team work 
responsible position with London firm 
cTete enginerrs 


Keinforced concrete designer 
mathematical and theoretical knowledge 


legrer and 


seeks 
of renforeed con 

Expected salary 
CONCRETE AND CONSTRUCTIONAL 
14 Dartmouth Street, Westminster, S.W.1 


TESTING APPARATUS 

WATER CONTENT TEST—3 MINUTES.—Already in 
use in many industries where rapid determination of water 
content SPEEDY " MOISTURE TESTER 
has proved accurate and invaluable for clays, soils and 
concrete aggregates Portable , non-electric; simple for 
use by unskilled labour Price {21 10s. complete 
Order direct or write for full particulars to (Derr. CCE/s) 
Twos. Asuwortn & Co. Lrp., Vulcan Works, Burnley, 
Lancs 


onsulting engineers 
Box 2305 
ENGINEERING 


is essential 


FOR SALE 


Steel piping 4,000 feet of inch, $,000 ft 
of S inch diameter. All screwed 
Other sizes in piping available 


FOR SALI 
of 6- inch, and 2,000 ft 


and socketted Steel 


Mavfair (London) 9641-4 
FOR SALF Admel arc lamp copying machine. 2) 
years old. Takes drawings 30° x 42°. Apply F.C. 


Cowstruction Co., 


May, 


Lrv., City Road, Derby 


1950. 


MISCELLANEOUS, 


Congress on Building Research. 


A CONGRESS on building research, spon- 
sored by learned societies and professional 
institutions interested in building and by 
Government departments, with the sup- 
port of industrial federations, is to be held 


in London from September 11 to 20, 1951. 
The Department of Scientific and 
Industrial Research is providing the 


organisation, and papers are being invited 
from research workers in many countries. 
The purpose of the congress is to review 
research in relation to architecture, 
building, and civil engineering, and the 
papers presented will deal with recent 
research and its influence. Visits to 
buildings and civil engineering works will 
be arranged. Further information may 
from The Building Research 
Building Research Station, 


be had 
Congress 1951, 
Garston, Herts 


Specialities Aliied to — 

CONCRETE & BUILDING PRODUCTS 
including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. 
Por full particulars please write: 

ALLIED BUILDING COMMODITIES 


BAKEWELL 


CHESTERFIELD 


NOTTINGHAM — 


BELPE 
BURTON- HELTON 
OERSY LOUGHBOROUGH 


Trent Gravels 
10,000 tons per week 
Washed & Crushed 14 In. to } in. 
We are the leading suppliers of high-class concreve 


TRENT GRAVELS LTD 


ATTENMBOROUGH NOTTS 
Telephone : Beeston 54255. 
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DATA FOR PRICING REINFORCED CONCRETE 


DATA FOR PRICING 
REINFORCED CONCRETE. 
Materials. 


(Delivered in London area.) 


AGGREGATES (per cu. yd.) Washed sand, 17s 
Clean shingle: in., 19s. 2d.; §in., 175. 6d 
Thames ballast, 148 od. Broken bric k, 
in., 175. 64 

Cement (per ton, delivered at Charing Cross 

Portland cement, 6 tons and upwards, 62s. 6d 
1 ton to 6 tons, 67s. 6d. Rapes bags and 
non-returnable jute sacks 4s. extra 

Rapid-hardening Portland, &s. extra 

** 417," 85s. in 6-ton loads ; paper bags 5s. extra. 

Aquacrete, 315. 6d. above ordinary Portland ; 
bags Ss. extra 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
1045.; paper bags Ss. extra 

Snowcrete, {11 135., inc. paper bags 

“ Super-Cement,”” 6 tons and upwards, 945 
(bags &s. extra 

Snowcem paint, $68. per cwt. inc. containers 

prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office 

Reinrorcement.—Mild steel round bars (per 
cwt.): § in. to 2j in., 245. & in. to § in., 
aks. od. § in., 298. 6d. in., 315 


Materials and Labour. 
(Contracts up to {5000. Inc. 10 per cent. profit.) 


Cement Concrete, 1: 2: 4.— 
Foundations, 2s. 1d. percu. ft. Columns, 2s. 4d 
per cu. ft Beams, 2s. 7d. per cu. ft Floor 
slabs 4 in. thick, 6s. Sd. per sq. yd.; Do., 
sin., 8s. 44.; Do., 6 in, 10s.; Do., 7 in 
11s. 4d Walls 6 in. thick, ros. per sq 
yd. Add for hoisting 4s. 6d. per cu. yd. above 
ground floor level Add for rapid-hardening 
Portland cement 2s. per cu. yd 
Reinrorcement.— Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire (per 
cewt gin. to in., 428. 6d. & in. to $1n., 
41s. 6d. *& in, to ry in., 408 
E xtra labour to bends in. bars, ft in., 
4 in., 134 jin.,1 
1in., 24d. 16 in., 3d. 13 in., in., 
44d. 14 in., 6d. 
Extra labour to hook bends: 3 in., 14. § in., 
2d. gin.,2$d. Qin. 3d. Jin., 34d. 
44. 1in., 49d. 1h in., 6d. in., 7d. 
SHUTTERING AND SuPPoRtTs 
Walls, 150s. pex square 


Floors (average 1o ft. high), 150s. per square. 
In small quantities, 15. 6d. per sq. ft 

Columns, average 18 in. by 18 im per sq. ft.), 
1s. Od.; in narrow widths, 1s. tod 

Beam sides and soffits, average 9 in. by 12 in. 
per sq. ft Is. 10d in narrow widths, 2s 

Raking, cutting, and waste, $d. per lin. ft 

Labour on splays, 34. per lin. ft 

Small fillets to form chamfers, 6d. per lin. ft 


Wages. 

The rates of wages on which the above prices 
are based are: Carpenters and joiners, 4s. 
yer hour (carpenters 2d. a day tool money 
f abourers, 25s. 64d.; Men on mixers and 
hotsts, 2s. 7d Bar-benders, 2s. Sd. 


Thss column is specsally compiled for Concrete and 
Conmstiructional Engineering,” and is strictly copyright 
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(CONCRETE 
QUICK to REPAY 
QUICK to REPAY 


OUTLAY 


Continuous 
OUTPUT 
20 /30 
cu. yds. 
per DAY. 


All gears tota 


JOHNSON $6 MIXRITE 


5/3, Concrete Mixer 


Completely enclosed 4!!-stee| machine cut internal gear 
and pinion (inspection cover Non-rusting hand wheel. 
Fully accessible engine housing. Power unit, 14 bp. Petter 
air-cooled, or Lister water-cooled. Diese! radiator cooled 
Electric motor drive if required. 

Weight, 9} cwt. Width, 2 ft.8 in. Length, 6 ft. Height, 
ft. 2in. tos ft.6in. Discharge, 2 ft. 6 in 

Easy loading and discharge. Mixing Drum (heavy 
cast iron base, heavy gauge cone) pivots through 360 deg. 
Mobile model “ MIXRITE" Trailer type also available. 
Write for Folder MX/24 


VERTICAL VIBRATION 


Cruciform table-top design ensures 
equal vibration over the entire area. 


ZERO-SLUMP MIXES efficiently consolidated 


JOHNSON “ MAXIBRATER” 


commodates any pons ast work up to ro-ft lengths. 
Let us kn yur problems ! 
A LEADING FIRM OF CONTRACTORS AND PRECAST 
CONCRETE MANUFACTURERS IN THE MIDLANDS 
HAS OBTAINED THE FOLLOWING RESULTS WITH 
OUR MAXIBRATER VIBRATING TABLES 


Average compressive st gth of 5.858 Ib. per square inch 
and in some instances well over &,o00 It in weekly tests 
over 12 months varie re est 


Write for Folder X/24 
B.L.F.~ $ at Stand 1329-1228, Outdoor, Bir- 


minghas All machine an be seen working 


TERMS CAN BE ARRANGED. 


Write for detaile of our 

CONCRETE IBRAT- 
C. H. JOHNSON | 
Internal vibrators, Pilat- 

form vibrators, eta 

(Machinery) LTD. C,H. JOHNSON (Mach- 
mery) Ltd, 
Adewood Road, Stock port 


For further details and full technical 
our nearest representative 


. please ieleph 


Bristol: 277 33410. Glasgow 
Central M44 : Guiseley 872. Lanes... Gatley 46046 


May, 1950. 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


This quick-setting. extra rapid-hardening cement produces concrete sufficiently strong for almost any purpose 

within 24 hours. It is the cement for the rushed job where the concrete must be available for use in a minimum of 

time. When used for pre-cast products considerable economies are made as the side moulds can be stripped in 
2 to 4 hours thus putting them to maximum use. 


Full porticulers of the use of Cement will be sent on gpplicavion 


THE CEMENT MARKETING COMPANY LIMITED 
PORTLAND HOUSE, TOTHILL STREET, LONDON, 5.W.1. Telephone: 3456 


G6. OT. CARLE LTO., WILMINGTON, HULL. TELEPHONE: 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTO., PENARTH, GLAM. TELEPHONE: PENARTH B09 
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MITCHELL SON 


LIMITED 


RIVER PLACE: CITY ROAD: MANCHESTER 


ephore.+ Central 9 


57 VICTORIA STREET WESTMINSTER: LONDON S-WI 


| 7 Vlephone.- Abbey 7/03 


Published by Concurrs Pusticarions Lrp., 14 Darunouth Street, London, 8.W.1. Telephone: Warrenat 4581 
Printed by Burizn & Tanner Lrv., The Selwood Printing Works. Frome and London 
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